



















EMBER 1955 


t the Lyttle. 
&% Co. (Steel 
neering Co,, 


ve; borough 


at Magbull 
(180), to be 


reyor, Coun- ; 
skirk. 

y theatres, 

gional Hos- 

Isle of Uly 

tects, Long- 


of school 
1, Cambs 






for Isle of 
yunty archi- UF Mic lly 
IGAN 





at Wednes- JAW 

ry Housing LY) a a 
doen “¢ 1956 
ENG 

Ss. NEE 
B hai RINE 
ee Licrary “S 















Till & Sons, 
ds 


Kingdom 
y far the 
mpanying 
principal 
| notes of 
possible. 
on some- 
headings 
headings 
nparative 


anyika 


Inc.or dec. 











; All are made to specification... 


There is one safe course ... use the cables 
24 which are not only made to specification 
— but have had equal attention given to the 
.% | unspecified details. To be sure, choose 


+ 40 
+ 25 
+ ! 
+ 10 
+ 3 


Paper insulated cables up to 33kV to BSS or other well-known specifications. 


ABERDARE CABLES LIMITED - ABERDARE - GLAMORGAN - SOUTH WALES 
London Office: NINETEEN WOBURN PLACE, W.C.1. 











BRANCHES ! 
at your : 


service 


Cold-reduced : Hot-Rolled 
Galvanized or black, 
also mild steel plates 

up to and including iin. 
SHEARED TO YOUR SIZES 


May we send you our stock list? 
If you would like to have. it regularly, 
kindly dropacard to ournearest branch 


"SPENCER 








ELECTRICAL REVIEW 





Managing Editor? HUGH S. POCOCK, s.1.£.£. 
General Editor: J. H. COSENS 
Technical Editor: P. W. TUCKER, M.1.£.£. 


30 DECEMBER 1955 


* 
In This Issue RURAL DISTRIBUTION 
ELECTRICAL EQUIPMENT OF TEMPER MILLS 


NEW BOOKS 
VIEWS ON THE NEWS 
PRESSURIZED-WATER REACTORS 
PERSONAL AND SOCIAL 
PARLIAMENTARY REPORT 
LETTERS TO THE EDITOR 
PROGRESS IN MANUFACTURE 
POWER, POPULATION AND PROSPERITY 
ELECTRONIC MEASURING INSTRUMENTS 
INDUSTRIAL NEWS 
PERMANENT MAGNET PRODUCTION 
OVERSEAS ELECTRICAL TRADE 
ENGINEERING IN EUROPE 
STEELWORKS CRANES 
NEW ELECTRICAL EQUIPMENT 
GENERATION AND DEVELOPMENT 
FINANCIAL SECTION 
NEW PATENTS 
CONTRACT INFORMATION 
NEXT WEEK’S EVENTS 

VOLUME 157 < NUMBER 27 


REGIONAL GUIDE TO ELECTRICAL CONTRACTORS 
CLASSIFIED ADVERTISEMENTS 
FRIDAY > PRICE 1s 6d INDEX TO ADVERTISERS 


Eighty-Fourth Year of Publication 


Editorial Advertising and Publishing Offices : Dorset House, Stamford Street, London, S.E.1. Telegraphic Address : “ Elecrev, Sedist, London.”’ 
Code: ABC, Telephone No. Waterloo 3333 (60 lines). Registered at the General Post Office as a Newspaper. Entered as Second Class Matter at the 
New York, U.S.A., Post Office. Annual Subscription: Home and Overseas £4 10s Od: U.S.A. and Canada $14.00. Cheques and Postal 
Orders (on Chief Office, London) payable to ELECTRICAL REVIEW PUBLICATIONS LTD., and crossed “Lloyds Bank.” 



















ELECTRICAL REVIEW 30 DECEMBER 1955 
















































































Electrostatic Voltmeter 
MODEL V 500,000 VOLT | 
TRIPLE RANGE i 
- —— C dia. 
li iE 
j | 
| B 
bs) f ] L ] 
ci = 
Ld Vv 
MODEL A B ¢ 
ins cms. ins. cms ins cms. 
én 24} 64 12 31 10 26 
TT) 394 100 194 50 18 46 
Iv 394 100 254 65 20 51 
. : . v 77 196 46 117 30 77 ; 
All models listed in the table on the right i 
are for use on AC or DC systems, earthed nical ‘ 
or unearthed. ee 3,000 — 10,000 es, | 5,000 — 15,000 —) { 
- 6,000 — 20,000 : 10,000 — 30,000 ; 
All have several ranges and may be (3 ranges) ( 9.900 — 40,000 ©=s S79) (20,000 — 60,000 ~=—S!'|sd 
dismantled for transport. Special carrying | 5,000 — 15,000 ne | 7,500 — 25,000 || JJ 
. Model Ill | 10,000 — 30,000 ee 15,000 — 50,000 || |) 
cases can be supplied. ans | onnae daa soon hae -~ ene ‘ 
; : '9- is 
Other types are available for switchboard 40,000 — 120,000 | 60,000 — 200,000 : 
10,000 — 30,000 Ae | 
or portable use for voltages down to 750V. sai eid «aed secu: |" pe : —— ] 
(4 ranges) 40,000 — 120,000 | (3 ranges) | : ‘ | 
nee <‘seneee 150,000 — 500,000 
Send for Catalogue Sheet 153A 
x 
Designers and manufacturers of almost every type of 
electrical indicating and recording instrument. 
Specialists in: Speed Recording, Photometry, 
Process Time Control, Telemetering. 
= 
COLINDALE WORKS LONDON N.W.9 TELEPHONE: COLINDALE 6045 


OHB/2163A 








CEMBER 1955 


‘ter 


26 
46 
51 
77 





5,000 ) 
0,000 

0,000 
5,000 | 
0,000 
0,000 

90,000 | 


0,000) 
50,000 
0,000 «=! 








Ie of 


6045 


BOIS a TA ee ses ly 


a ge ic Eee, 


Wii aitie Se 


dollop MS 








Scone 


AP RR eee aR 


perenne rgornr 


| 


HLAUTRICAL BEYTEW 


30 December 1955. Vol. 157 No. 27. Established 1872 


Rural Distribution 


J UDGED by the criterion of rate of growth in kWh consumption, electrification of 
rural areas in the more industrially advanced countries appears on the whole to be 
receiving the attention due to the importance of agriculture as a basic industry. A 
recent report by the United Nations Economic Commission for Europe (Palais des 
Nations, Geneva) indicates broadly that increases in consumption in these thinly 
populated districts follow the general trend of total national consumption to be doubled 
every ten years, irrespective of the stage of electrical development reached. A notable 
difference between low and high stages of development lies in the greater number of new 
connections in the one case and the greater number of kWh taken by each consumer in 
the other. 

In detail the figures vary widely from country to country. In Great Britain, for 
example, both tendencies are apparent. Whereas the number of farms supplied in 
1954-55 Was 9-7 per cent more than in the previous year, the total of new connections for 
all classes of consumers increased by 3-8 per cent. At the same time the kWh used by 
farms moved upwards by 22-4 per cent compared with 10-8 per cent in kWh sold for all 
purposes, while the kWh used per farm rose by 11-6 per cent. How far future progress 
is likely to be affected by national restrictions on capital expenditure remains to be seen. 

Differences in technical practice in the various countries are also referred to in the 
report. A statement that it is not desirable to go above 25 kV as a primary voltage for 
rural distribution, on account of the cost and unreliability of smaller transformers above 
that limit, conflicts with experience in Britain, where 33 kV systems in rural areas have 
for long been in successful economic operation. Possibly the position abroad is 
influenced by more frequent lightning hazards, which may also account for a preference 
in some instances for running the neutral wire above the phase conductors on overhead 
lines. In other countries, as here, it is held that any problematical gain in this way is 
more than offset by the advantage of having the neutral below the live conductors as a 
protection in the event of their breakage. 

Other reports in the same series give general particulars of progress in possible 
economic applications of electricity in the countryside. Cooking is regarded as offering 
great scope and is already done electrically in 30 to 40 per cent of the households. The 
expectation of rural electrical expansion at the rate of 6 to 7 per cent per annum seems 
not unduly optimistic having regard to a growing realization of the need to encourage 
agricultural development by the most convenient and usually, all things considered, the 
most economic means. 
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ELECTRONIC INSTRUMENTS 


The electronic valve has for many years now been 
firmly established in a diversity of fields of application 
as an amplifier, oscillator, rectifier or high speed switch. 
Perhaps the most important attribute of the valve is 
its ability to amplify either d.c. or a.c. signals, at the 
same time taking negligible power at the control 
electrode, except of course at very high frequencies. 
Valve manufacturing techniques and circuit design 
have now reached a stage where the earlier difficulties 
caused by unreliability and variation of characteristics 
can be ignored. In the field of electrical measurements 
electronic valves have provided solutions to problems 
which could not otherwise have been overcome and 
there are now on the market a wide variety of units 
to suit almost every conceivable requirement. This 
does not mean, however, that the electronic instrument 
is superior to any other type; each problem of electrical 
measurement has its correct solution, which may be 
electronic or otherwise. Most engineers concerned 
with electrical measurements have a fairly comprehen- 
sive knowledge of the more usual techniques involved, 
but generally speaking there is an insufficiency of 
knowledge with regard to the advantages and limita- 
tions of electronic instruments. With this in mind 
Mr. E. H. W. Banner has written an article, which 
appears in this issue, describing in outline some of the 
different classes of electronic voltmeters in current use 
with descriptions of typical examples in each class. 


PERMANENT MAGNETS 


Metallurgical research work conducted during the 
last year or so has resulted in the development of 
remarkably efficient new materials for permanent 
magnets and enabled required performances to be 
achieved with magnets much smaller and less costly 
than hitherto. As a consequence the demand has gone 
up, typical examples being telephone receiver magnets 
and thermostat magnets. The development of these 
new materials has enabled permanent magnets to be 
used for a much wider range of duties. They are now 
normal in magnetic separators and magnetic chucks, 
where formerly only electro-magnets were used. Apart 
from this they give performances superior to those of 
electro-magnets. A typical example of what a modern 
permanent magnet can do is the fishing magnet for 
oil wells which can lift over a ton when required. 
Although, as in the case of most other commodities, 
the price of magnets has risen the new materials, com- 
bined with modern design techniques, have enabled. 
ever smaller magnets to be employed for a given 
application. This is well illustrated by the fact that 
a modern thermostat magnet costing 63d supersedes 
an older design costing about 4s at current prices. 


STEAM TEMPERATURES 


Of the various factors conducive to economical 
operation of a power station, steam temperature pre- 
dominates in most cases. Accurate measuremeht is 
necessary not only for maintenance of efficiency. Even 
more important may be the results of high temperatures 
on particular parts of a steam system. Difficulties of 
securing close enough results to meet even commercial 
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requirements are not inconsiderable, and Messrs. D. 4. 
Lucas and M. E. Peplow in their I.E.E. paper (reported 
last week) clear up a number of doubtful points in 
respect of pipe work. Although the leading figures 
given are capable of adjustment for conditions differing 
from those at Deptford West power station, the research 
work could probably be usefully expended to deal with 
this and other aspects at the 1,050 deg F which wi'l 
later become normal. 


ENERGY RESOURCES 
In this year’s Melchett Lecture, some particulars of 


which are given in this issue, Dr. A. Parker brings up| 


to date the survey of world energy resources he mace 
six years ago in a Thomas Hawksley Lecture. 
Information, particularly on economic aspects, is still 
far from complete and should be subject to continuous 
review as a guide to action in ensuring that the 
requisite power is made available in the future. The 
supreme importance of this is that experience shows 
the amount of energy usefully consumed to be closely 
in line with relative living standards in various 
countries. The proven practicability of generating 
electricity on a large scale by means of nuclear fission 
supports Dr. Parker’s view that many earlier long-term 
forecasts indicated lack of faith in man’s intelligence 
or ability to control his ultimate material destiny. 


SMOKELESS FUEL 


At the annual meeting of Cannon (Holdings), Ltd., 
the chairman (Mr. A. F. Oatley) claimed that the gas 
industry was the one industry which, with adequate 
backing, was capable of making the most effective 
contribution to coal conservation, utilization and the 
public health. While we may question the validity of 
this rather exclusive claim, we agree with the strictures 
which led up to it. Mr. Oatley complained that the 
“‘Government-sponsored Coal Utilization Council ” 
had spent thousands of pounds in the daily Press 
promoting the sale of open coal fires and advising the 
use of smokeless fuels which they knew to be in the 
“ shortest of supply even if the public could afford to 
buy them.” This had been followed by the raising 
of the purchase tax on “smokeless clean heat gas 
appliances by ten per cent.” We may add that the 
tax was also raised on cleaner heat electrical appliances 
—in the face of the Beaver Committee’s recommenda- 
tion that they should be freed from tax altogether. 





WASH BOILERS 





_ The next in our series of illustrated surveys of 
domestic electrical equipment (6th January) will deal 
with wash boilers. Particulars to be given in 
tabular form will include details of the type, size, 
tub capacity, loading, method of control, finish, 
price, etc. In view of the continued demand for 
these surveys for reference purposes, orders for 
additional copies of the Electrical Review should be 
placed without delay. In the following survey 

(27th January) the subject will be electric irons 
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flectrical Equipment of 


Temper Mills 


Modern Methods in the Production 
of Thin Strip 


By S. A. G. EMMS, B.Sc.* and G. F. J. MORGAN? 


‘Le traditional method of producing thin steel sheet 
was by the use of pack mills in which cut bar was repeatedly 
passed through a single pair of rolls. As the strip 
approached its final thickness it was doubled and re-doubled 
upon itself, and passed in the form of a “pack.” Such 
mills ran continuously and their drive presented no par- 
ticular problem to the electrical engineer. 

This process was in due time superseded by the modern 
high production mill, rolling a long length of wide strip, 
which could either be coiled or cut by a flying shear. Such 
mills are of the continuous type, and comprising as 
they do several stands in tandem call for considerably more 
care in the design of their driving equipment than does the 
simple pack mill. 

Most of the strip produced by such mills forms the raw 
material for a cold-rolling process during which its thick- 
ness is further reduced. The cold-rolled product is 
accurate to gauge and has a bright polished surface. 
The steel is naturally much harder than when red hot and 
this, coupled with the high rolling speeds now usual, calls 
for high power and accurate control of speeds and tensions 
between the stands. 

The tension in the strip is an important factor in the 
rolling process, and must be accurately maintained irrespec- 


tive of speed, and at times of changing speed: this also: 


applies to the reeling and unreeling equipments, with the 
further complication that the changing reel diameter must 
not affect it. Taken altogether it will be realized that the 
design of such a drive represents a substantial problem for 
the electrical engineer. 

However produced, the cold-rolled product is work- 
hardened and as it is required to be soft for drawing 
or pressing, or for further rolling to a lighter gauge, it is 
restored to the soft condition by annealing which is effected 
at about 700 deg C, and in an inert atmosphere to prevent 
oxidation. 

Such bright-annealed strip is difficult to work and is 
liable to develop unsightly kinks in subsequent bending or 
pressing processes. This may be prevented by passing 
the material once or twice between cold rolls at a light 
pressure—“ skin passing ”—and re-coiling under tension. 
A single pass with tension on either side makes only a 





* Deputy Chief Engineer, Switchworks, and t+ Heavy Plant Sales 
Engineer, G.E.C. Engineering Works, Witton. 




























Fig. 2.—Mechanical elements of a single-stand temper mill shown 
in simplified form 


slight reduction in gauge but restores the polished surface 
and imparts the correct amount of temper. 

A single-stand temper mill is seen in Fig. 1, while Fig. 2 
shows in simplified form the principal mechanical elements 
of this type of mill. On the left will be seen the entry 
end, with a coil of untempered strip in place upon its 
mandrel, which is expanded hydraulically to grip the coil 
and so transmit the torque to the uncoiler motor via its 
gear box. On leaving this coil the strip, under tension, 
passes between the work-rolls, which are of small diameter 
and are prevented from bending by contact with the large 
back-up rolls. 

The work-rolls are driven by the stand or mill motor 
which not only provides the power needed but acts as a 
master speed control against which the uncoiler and coiler 
can exert their tensions. On leaving the work-rolls the 
strip is re-coiled under tension by the coiler which is 
mechanically identical with the uncoiler. 

The associated electrical equipment for the main drive 
is shown in Fig. 3. It is of the Ward-Leonard type, with 


a main generator G1 connected to three parallel circuits 
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for the uncoiler motor (G4) in series with booster (G2), 
for the mill or stand motor M1, to which a tachometer 
generator is coupled, and for the coiler or reel motor M2, 
in series with booster G3. 

The general speed control of the whole mill is effected 
during acceleration by increasing the main generator 
voltage by means of a motor-operated field regulator and 
subsequently weakening the field of Mr by a similar 
regulator. Further control of the coiler and uncoiler is 
provided to ensure constant strip tension irrespective of 
coil diameter (build up) and changing mill speed. This 
is described below. Control facilities are provided for 
inching the mill and either reel separately or together, and 
for running with tension at a low threading speed. 
Dynamic braking is employed to bring mill and reels to 
rest quickly in the event of power failure. 

Constant tension is maintained between stand and reels 
by making the reel motor e.m.f.s proportional to the speed 
of the strip and at the same time maintaining the reel motor 
currents constant. Then:— 


mechanical h.p.=electrical h.p., 

i.e. pull X speed=k, (volts X amps) 
but volts=k, X speed 

and amps=k (a constant) 

.. pull X speed=(k, Xk,) speed Xk 
pull=k, xk, Xk=a constant. 


The value of this constant (i.e. the tension) may be 
adjusted by simply varying the set value of the constant 
current. 

It will be noted that the argument is independent of reel 
diameter, so that the tension will not vary between full 
and empty reel. The tension control is thus seen to 
depend upon two elements, firstly, the maintenance of 
proportionality between strip speed and reel motor e.m_.f.s, 
and secondly, the maintenance of a constant selected current 
in the reel motor armatures. 

Considering first the reel (coiler) motor M2 it will be 
understood that the speed of this machine is dictated by 
the speed of the stand motor M1 and the diameter of the 
reel as determined by the amount of strip present. The 
reel motor M2 must therefore slow down relatively to M1 
as the strip builds up on the reel and in order to maintain 
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the required proportionality between its e.m.f. and strip 
speed (i.e. M1’s speed) the reel motor field must be pro- 
gressively strengthened. This is effected through the ree] 
motor control exciters. A tachometer generator driven 
by Mr provides a voltage proportional to its speed and 
hence to strip speed. This voltage is compared with the r-el 
motor e.m.f. and the difference used to excite the winding 
A4 of the pilot exciter PE4, in order to correct any un- 
balance. If the reel motor e.m-f. is less than that of tie 
tachometer generator, as when the motor slows down under 
build-up, PE4 increases the excitation of MEq so that the 
motor field is strengthened by the energizing of the winding 
X4, which assists the winding X3. The latter is adjusted 
to give the empty-reel speed and is supplied from the 
constant-voltage busbars. 

A rectifier in X4 circuit prevents reversal of X4 in any 
circumstances and so prevents excessive weakening of tie 
motor field, with consequent overspeed. In order to pre- 
serve the strictest accuracy, a further winding D4 on the 
pilot exciter PE4 is excited from the reel motor compoles, 
to provide a compensation for resistance drop in the arma- 
ture circuit. 

The booster G3 is employed to control the current in 
the reel motor armature circuit. The excitation of this 
machine is controlled by the pilot exciter PE3, which 
supplies the main exciter field ME3 and has two controlling 
windings. One of these, A3, receives its supply from the 
constant voltage busbars, through an adjustable resistance, 
the reel tension setter. The value of this resistance deter- 
mines the current which will be maintained in the reel 
motor armature. 

The winding A3 is opposed by D3, which is excited 
from the voltage drop across the compoles of the reel 
motor M. The excitation of D3 is thus proportional to 
the current in this machine, and so the armature current 
and hence strip tension is controlled to a value determined 
by the excitation pre-set in A3. 

A very small difference between A3 and D3 is sufficient 
to produce the full output from the booster G3, thus 
ensuring close control and rapid response. 

During acceleration the motor M2 will require an 
increase of current to provide the accelerating torque: 
otherwise with constant current the accelerating current 


Fig. 3.—Simplified schematic diagram of connections for a single-stand temper mill 


TO GENERATOR | 
FIELD REGULATOR CIRCUITS 





UNCOILER 
CURRENT CONTROL 














SUICIDE 
CIRCUIT 


SETTER 


BRAKING RESISTANCE 


TO UNCOILER INCHING & 
STALLED TENSION CIRCUITS 


DYNAMIC 
BRAKING RESISTANCE 


To Mi 
FIELD REGULATOR 


COILER 
CURRENT CONTROL 






C4 De 





MOTOR 





COILER 
BUILD -UP CONTROL 


TO COILER INCHING & 
STALLED TENSION CIRCUITS 


a 


SR I To 








we 


stc 
th 
ne 


—- a a wae 2 6 Le ee. ae 








IMBER 1955 


and strip 
st be pro- 
h the ree] 
or driven 
peed and 
h the ree] 
winding 
any un- 
at of the 
wn under 
that the 
Winding 
adjusted 
rom the 


4 in any 
g of tie 
’ tO pre- 
L on the 
mpoles, 
ie arma- 


trent in 
of this 
_ which 
trolling 
‘om the 
istance, 
» deter- 
he reel 


excited 
le reel 
mal to 
‘urrent 
‘mined 


ficient 
» thus 


re an 
rque: 
Irrent 


fd La 


EEL 
TTER 





ee AAR ES 


aT ido eat 


eee esac 


As | SRA a ONE SeE Soom eerie 
Dor Sarena re on Bee 








ELECTRICAL REVIEW 30 DECEMBER 1955 


would be subtracted from the tension current and a fall 
in tension would result. Similarly during deceleration the 
stored energy of reel and motor would be given up and 
the tension would rise in consequence. It is therefore 
necessary to provide an excitation which effectively assists 
the tension reference field A3 during acceleration, and 
opposes it during deceleration. For this purpose the 
winding E3 is connected in series with an acceleration- 
compensating motor (with flywheel) and with a series 
booster, the whole being connected across the coiler motor 
M2. At steady speed this motor runs light, taking a small 
current to supply its losses: this current traverses the 
winding E3 but as it is small and constant it is compensated 
by a slight adjustment of the tension reference fields Aq. 
When accelerating, the voltage across M2 rises and an 
increased current is taken by the acceleration compensating 
motor. The excess of this current over the light-running 
value is proportional to the rate of voltage rise, and as it 
circulates in E3 it provides an addition to the field A3 
which in turn produces the necessary increase in reel arma- 
ture current and torque. 

When slowing down, the back e.m.f. of the acceleration 
compensating motor exceeds the voltage across M2. The 
current passing in its armature is reversed, the inertia of 
the flywheel driving the motor as a generator. E3 thus 
acts in the reverse sense and opposes A3, producing the 
necessary decrease in reel armature current and torque. 
The presence of the series booster in the circuit neutralizes 
the resistance drop in the flywheel motor circuit and ensures 
that the current truly reflects the rate of acceleration, so 
that accurate compensation is provided. 

In the event of the strip breaking, the booster control 
will attempt to maintain constant current in the reel motor 
and in the absence of tension will accelerate the reel. 
There will thus be a great tendency to overspeed and in 
order to limit this the winding G3 is arranged to function 
whenever the voltage of the reel motor exceeds that of the 
tachometer generator. It opposes A3 and limits the current 
that the booster can produce in the reel armature, so that 
overspeed is prevented. Under normal conditions winding 
G3 is prevented from being energized by a blocking 
rectifier. 

The tendency to instability which results from the sensi- 
tivity and quick response of the exciter systems, is met by 
the provision of two stabilizing windings B and C on each 
pilot exciter. 

The windings B are connected in series with the field 
winding supplied by the associated main exciters while 
the windings C are connected across the output terminals 
of the main exciters. 

Under steady conditions these fields oppose and balance, 
with B slightly predominant. This makes the exciter 
nearly self-exciting, and so increases the accuracy of the 
system, since a small input only is sufficient to produce 
full output. 

B and C are so connected that C opposes the reference 
field A.. When a sudden increase in output is called for 
by A, the current in C rises more rapidly than that in field 
B due to the inductance of the main field in series. This 
results in a rapid predominance of C over B and this by 
opposing A acts to reduce the output of the set until 
field B has time to build up. The overall effect is to 
damp the response and reduce the tendency to overshoot 
on a sudden change in demand. 

The above detailed description relates to the coiler but 
it will readily be understood that the uncoiler equipment 
is identical in principle although the various controls act 
in the opposite sense. The coil diminishes progressively 
in diameter and therefore the excitation of the generator 
GI must progressively decrease; similarly the acceleration- 














































Fig. 5.—Mechanical elements of a two-stand temper mill shown in 
simplified form 


compensating field Er on PEr must act to decrease the 
tension current during acceleration and to increase it during 
deceleration. 


Two-Stand Temper Mill 


The installation described above is suitable for moderate 
size and speed. When the ultimate product is to be tin- 
plate it is advantageous to pass the material twice through 
the mill. The first pass is made between shot-blasted 
rolls which tend to close the pores in the strip and thus 
to reduce the amount of tin needed to give an effective 
coating, while the second pass, between smooth rolls, 
imparts a high surface finish. Both passes improve the 
shape (flatness) of the product, which is repeatedly sub- 
jected to tension. It is natural, with the increasing size 
of steelworks and faster speeds of operation, that the two 
passes should be combined in one two-stand tandem mill. 

A mill of this type is shown in Fig. 4, while Fig. 5 
shows the principal mechanical elements. It will be 
noticed that two pairs of separately driven tension rolls 
are introduced at either end of the mill, between stand 
and coiler. The purposes of these is to increase the tension 
at the entry and delivery ends above the figure permissible 
for a simple reel and uncoiler of the type already described. 
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Fig. 6.—Diagram of connections of motors and generators for a 
two-stand temper mill 


If the tension required at the mill itself were imposed upon 
the coilers in this type of installation, the results would be 
a collapse of the inner layers of the coil when removed 
from the mandrel, a crinkling and marking of the strip, 
a serious variation in the tension if the coil were slightly 
eccentric, and slip between turns on the coiler, causing 
marks on the strip. The gain in tension from the tension 
rolls (which must not be in contact with each other) is 
due to capstan effect and is of the order of 2:1. 


Electric Power Requirements 


A modern two-stand temper mill, rolling strip up to 
42in wide at speeds up to 5,000 ft/min, will require powers 
of the following order: —Each stand 1,000 to 1,500 h.p.; 
each top tension roll 500 to 700 h.p.; each bottom tension 
roll 250 to 300 h.p.; reels 300 to 500 h.p. 

Until recently the standard method of connecting the 
motor and generator armatures was by the employment 
of common busbars. In this system each motor armature 
—stand, tension roll and reel—is connected in series with 
a booster to common busbars, supplied by the generator 
or generators. The voltage and hence the speed of all 
motors may thus be varied in unison by controlling the 
generator field current. The boosters, called IR drop 
compensation boosters, in series with each motor cancel 
the resistance drop in the armature circuit so that the 
motors have a close speed regulation in which load and 
speeds are very closely proportional to busbar voltage. 
The boosters are also used to assist in the tension conirol 
with the exception of stand 2, which is the master speed 
control. 

An alternative arrangement to the above is to employ a 
separate generator for each motor. In this case the 
individual IR drop compensation booster is not required, 
as each generator may be made to supply its own. Volt- 
ages and hence speeds are matched to a pattern voltage 
through a control exciter system. The chief advantage 
of this separate generator system is that the heavy current 
low-voltage boosters are not required. It also enables a 
voltage to be chosen for each motor which will give the 
most robust and economical design. 

In the case of temper mills, it is, however, doubtful 
whether the powers are large enough to justify the extra 
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capital expenditure involved. In the installation described 
below a compromise was adopted in which a common 
busbar system was used to supply stands and tension rolls 
while the reel motors were supplied from individual! 
generators. It will readily be understood that there are 
a number of advantages in separating the tension reei 
control from that of the mill. The power circuits are 
shown in schematic form in Fig. 6. 

The stand and tension roll motors, which are connected 
to the main busbars, are brought up to speed and controlled 
by varying the main generator voltage. This is governed 
by a motor-operated rheostat in the generator field, 
arranged to give an accelerating time of about 10 sec. 
The fields of stand and tension roll motors are excited at 
constant value from the constant voltage supply. 

No. 2 stand, which is likely to be most heavily loaded, 
is chosen as the master and its booster is used only for 
IR drop compensation. Thus its speed is kept very closely 
proportional to the generator voltage. 

No. 1 stand motor must conform to the speed of No. 2 
stand while maintaining the necessary tension between 
stands. Its booster, therefore, in addition to compensating 
for IR drop has to control the armature current, and for 
this purpose it has an additional field winding controlled 
by a regulating tensiometer between the stands. This 
apparatus consists of a spring supported roll, arranged 
to deflect the strip slightly, mechanically coupled at 
each end to a small variable-gap transformer. By correct 
design the output from this instrument is made propor- 
tional to strip tension, and a further circuit indicates any 
difference in tension across the strip so that screw-down 
pressures may be corrected if need be. In view of the 
high acceleration rate and maximum speed of the strip, 
the output from the tensiometer is electronically amplified 
before passing on to the control exciter. The amplifier 
is duplicated, and in addition hand control is provided. 

The control of these items is shown in principle in Fig. 7. 
It will be seen to be a simplified version of the tension 
control as already described for the single-stand mill. The 
simplification results from the omission of the “ build-up ” 
control, which is possible since the tension rolls, of course, 
remain constant in diameter. Acceleration compensation, 
which is less critical here, is effected in a relatively simple 
manner by adding or subtracting a fixed value of armature 
current to that required for maintaining tension: for this 
purpose there is an extra field winding on the control 
exciter Er, which is excited in the correct sense at the 
appropriate times. 

It will be noted that this field winding, together with 
others described below, is excited from a small variable- 
voltage generator used to drive the master regulator motor. 
By carefully grading the master regulator, the rate of 
acceleration of the mill motor is made directly proportional 
to regulator speed and hence to the regulator voltage; thus 
the voltage applied to the winding Er F3 is a true measure 
of the acceleration. 


Uncoiler and Coiler Control 


The uncoiler and coiler are shown in Fig. 8 and the 
control differs very little fundamentally from the tension 
control of the reel already described, but the wide range 
of build-up and strip width calls for a slightly different 
treatment. Referring to Fig. 8 it will be seen that two 
similar generators, Br and Bz2, separately driven at a con- 
stant speed are arranged so that Br has a voltage propor- 
tional to the back e.m.f. of the top tension roll motor, and 
B2 has a voltage proportional to the back e.m.f. of the 
coiler motor. In both cases this is accomplished by having 
one field winding B1 F1 connected across the tension roll 
motor armature terminals and thus producing a voltage 
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= on Br proportional to that of the motor armature terminal + 
on rolls voltage. A second field winding Br F2 is connected across - if { 
lividual ‘ the compoles and compensating windings of the tension eel 
ere are i roll motor opposing Br Fr and designed to produce a eran 
on reel i voltage in Br proportional to the resistance drop in the RHEOSTAT 
its are : tension roll motor armature. Thus the net voltage pro- 
, H duced by Br is proportional to the terminal voltage of jinenane 
nected the tension roll motor armature, minus the resistance drop TENSION 
tealled in the armature, that is the back e.m.f. of the tension roll urren ome 
verned j motor. ‘ TENSION ROLL 
eld ‘ The voltages of B1 and Bz are opposed and the difference Main 
py ted to the field winding E4 F1 of an amplifying exciter x 
iad oe i set E4 E3 controlling the field MF2 of the coiler motor. 
; Che back e.m.f. of the tension roll motor is proportional 
eadied ; io the strip speed but it is necessary also to keep the por 
ly toe back e.m.f. of the reel motor armature proportional to E3 
closely strip speed. If, for instance, the back e.m.f. of the coiler LB- 1 Byue.7.Besr 
motor armature is less than the back e.m.f. of the tension 
—— roll motor, the e.m.f. of B2 will be less than Br and the MF 
saaeiion resulting current produced in field winding E4 Fr will 
sating cause the amplifying exciter set E3 Eq to strengthen the 
ud for field winding MF2 of the coiler motor and restore the 
velled back e.m.f. to the correct value again. The excitation pro- 
This vided by field MF of the coiler motor is that necessary Ba F2 
anged to run the coiler motor at the empty reel speed, while 
dot field winding MF2 deals with the increased excitation a GENERATOR 
seat necessary to deal with coil “build-up.” A rectifier is inserted CURRENT CONTROLLED) 
opor- in series with field winding E3 F so that the amplifying r4 
$ any exciter set E3 E4 can send current through MF2 so as to B OF O- al 
down MAIN 
f the Ss eae m er : EXCITER PILOT EXCITER 
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aoe g ontrol diagram for ee rolls of a two-stand temper Fig. 8 (Above).—Control diagram for the 
: uncoiler and coiler of a two-stand temper 
lifier CONSTANT VOLTAGE SUPPLY mill without inertia compensation 
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sion f TENSION SETTER f act in the same direction as MF], 
The "TT “(eoth routs) | ae but not in the reverse direction 
up” opposing MF1, thus, the flux of the 
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nple ; 5 > reel speed. 
ture d The current control, it will be 
this 2 noted, is almost identical with the 
trol $ single-stand equipment. It is in 
the ez the inertia-compensation method 
t. id a that the greatest care in design is 
vith - & needed. The strip of tinplate 
ble- k = ity 4 gauge, already highly stressed by 
tor. = d= 3 v the present tension, is easily broken 
of eee 7 F oan seas by faulty compensation since at the 
nal 3 high acceleration rate the accelerat- 
hus ing torques substantially exceed the 
ure | tension torques. Moreover, it is 
necessary to take account of varia- 
5 . bees tion in reel inertia which results 
from the large “ build-up,” and of 
the the different strip widths which 
ion a & Fs ; TS Hs- might have to be rolled. 
wi EIF2 ENF I EaF2 EaFi Compensation Method 
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volts and control the amount of 
feed-back current. The build-up 
exciter set acts in a similar manner 
to that described for the coiler but 
continuously decreases the uncoiler 
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ceeds. During acceleration the 
inertia compensation field ensures 
that, if necessary, the uncoiler 
motor takes a motoring current to 
assist the strip tension in accelerat- 
ing the heavy coil. . 

| Control of the mill is effected 
from cabinets, mounted on the mill 
housings (Fig. 11). The cabinets 
are of very robust construction so 
as to avoid mechanical damage 
which is always a possibility during 
roll changing. 

The manceuyring facilities pro- 
vided are too numerous to describe 
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in detail. It is necessary, for 
instance, to be able to “ inch ” each 
drive independently, or in unison, 
to apply or relax tension at stand- 
still (“‘ stalled tension ”), to run the 
mill at low speed under tension; 
and as far as possible interlocking 
circuits must prevent mal-opera- 
tion, so that the operator’s attention 
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Fig. 9.—Control diagram for the uncoiler and coiler of a two-stand temper mill with inertia 


compensation 


drive the master regulator motor. The acceleration signal 
must be modulated to take account of the variation in 
kinetic energy in the reels. 

The manner in which the total kinetic energy varies 
from an empty to a full reel at full strip speed is shown 
in Fig. 10. This variation is considerable and in order 
to maintain a constant strip tension when accelerating or 
decelerating part way through a run, it is necessary to 
adjust the amount of inertia compensation to suit the 
amount of material on the reel at any time. 

Compensation for changes in inertia are achieved as 
follows. As explained in the previous section, the voltage 
across the field MF2 increases with the amount of strip 
on the reel due to the amplifying exciter E3 E4. This 
voltage is therefore used as a measure of the reel diameter 
to determine the amount of inertia compensation required 
at any moment. 

It was considered that three or four stages of compensa- 
tion would be sufficient. To give the required variations 
the resistance R is varied by contactors 1, 2 and 3 which 
are adjusted to pick up at three different and definite 
voltages across field MF2. 

The amount of inertia compensation required is also 
dependent on the width of strip being tempered. Here 
again three steps of adjustment corresponding to the various 
widths of strip are sufficient. This adjustment is applied 
by hand on the mill control panel by operating the three- 
way three-pole switch to select the appropriate tapping 
points on resistance R. 

The control for the uncoiler is very similar to that 
described for the coiler. In this case the amplifying exciter 
is arranged to reduce uncoiler generator volts so as to force 
the uncoiler motor to feed back and become a drag 
generator, and also to build up the uncoiler generator 








may be fixed exclusively on the 
product. 

Protection and alarm systems are 
necessarily elaborate since they 
include in addition to the normal 
electrical safety features means of 
guarding against failure of several separate lubrication and 
ventilating systems. Dynamic braking is provided for each 
motor, to bring the various drives to rest in the event of 
power failure. 

The safety devices are divided into four groups : — 





Typical Failure | Result 





Ventilating fans ous gan Visual and audible alarm. 
Sustained moderate overload on 


any motor ae Alarm, plus normal mill stop. 


High instantaneous overload ... | Alarm, plus ‘‘ crash” stop under D.B. . 
D.c. short circuit Alarm, ‘‘ crash” stop, and stoppage of main 
m.g. set. 
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Fig. 10.—Variation of kinetic energy in the uncoiler and coiler of a 
two-stand temper mill 
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Fig. 11.—Control cabinets mounted on the mill housings of a two-stand temper mill 


On the occurrence of a fault, the device concerned opens 
and de-energizes a relay. This relay in turn prepares the 
resetting circuit, extinguishes a green indicating lamp, 
lights a flashing red lamp, sounds a klaxon alarm, and 
initiates any of the actions shown in the table. 

The alarm is “ accepted” by pressing the appropriate 
“accept”? push-button. The flashing red light then 
becomes steady and the klaxon is silenced. On the fault 
being remedied, a “reset” push-button restores the 
original conditions, and the mill may be restarted. 

A likely result of the introduction of continuous strip 
annealing is that coils of the present maximum of about 
72in diameter and 30,000 Ib will become general. Larger 
coils mean less frequent starting, less handling and also 
less suspect material produced during acceleration and 
deceleration. Speeds of rolling may also rise. The above 


implies an increased horse-power for the stands and reels, 
and considerations of space and inertia will lead to the 
adoption of twin-motor drive for the stands. 

It may also be expected that magnetic amplifiers will 
replace electronic units, on account of their longer and 
more predictable life. Recent developments here indicate 
that the response times of magnetic amplifiers may be 
brought down to an acceptable value. Possibly the mill 
may include side-trimming cutters, by which means a stage 
in manufacture, the coil preparation line, would be 
eliminated, so that the strip could go straight to the tinning 
lines. Automatic control of the screwdowns through high- 
speed servo-exciters is already the subject of experiment. 

Finally, the use of extensometers, in connection with 
very closely controlled tension, will permit an even closer 
supervision of the temper condition. 


Nuelear Power at Sea 


A SURVEY of information available on the use of nuclear 
power for marine purposes was made by Mr. K. Maddocks 
(Michigan University) at the Institute of Marine Engineers 
on 20th December. Probably one and possibly two mer- 
chant ships, he believed, would be so powered within the 
next five years, but he doubted whether there would be 
any economic advantage for ten years. A main factor would 
be the non-availability of a supply of fissile fuel at a suitable 
price before the actual operation of a breeder reactor in a 
land power station. Full exploitation of the reduction in 
weight of nuclear fuel (1 lb of which, occupying slightly 
more than one cubic inch, would if completely fissioned 
release energy equivalent to 1,000 tons of oil) indicated 
15,000 s.h.p. as a minimum for nuclear power propulsion. 

Five different types of reactor were briefly described; 
water under pressure (1,000 lb/sq in); boiling water; 
homogeneous (uranium salt in ordinary water); sodium 
loop reactor (liquid metal pumped at 1,000 deg F); gas- 
‘ooled with graphite moderator, as for British power 
stations but preferably using helium. The last named 
appeared to offer the most favourable balance between first 
and operating costs and safety and simplicity in operation. 
Reference was also made to the breeder reactor, although 
it was not regarded as a likely shipboard power producer. 
While theoretically capable of utilizing all the heat poten- 


tial of uranium, only about 50 per cent would probably be 
realized, but this compared with 3 to 7 per cent, the likely 
limit of most thermal reactors fuelled by U235 or 
plutonium. 

For converting the heat energy of the gas from the reactor 
into mechanical work, a closed-cycle gas turbine was con- 
sidered the most attractive. The turbine should operate at 
cycle temperatures in excess of 1,200 deg C to achieve 
satisfactory economy and in an example (technical par- 
ticulars of which were detailed) single-stage intercooling 
was adopted. Various proposals for the use of nuclear 
power in specific ships were discussed and a detailed com- 
parison was made of the economic performance of a 
30,000 ton d.w. tanker when operating with an oil-fired 
steam turbine and with a nuclear-powered closed-cycle 
helium gas turbine. 

The cost of an oil-fired installation to give 16,500 s.h.p. 
was estimated at £475,000 of which {100,000 was on 
account of steam generators and ancillary equipment. 
This compared with {£1 million for equivalent nuclear 
plant. It was calculated that with U235 at £8 Ios per 
gram, overall costs would be little different, while an in- 
crease in cargo capacity of 4,000 tons would be made 
available because of decrease of fuel bunker size after allow- 
ing for greater weight of the nuclear plant. 
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Connecting and Testing Direct-Current Machines. By 
F. A. Annett and A. C. Roe. Third edition. Pp. 313; 
figs. 211. McGraw-Hill Publishing Co., Ltd., 95, 
Farringdon Street, London, E.C.4. Price 37s 6d. 

Both of the authors of this book have had considerable 
industrial and manufacturing experience and each has 
published several other textbooks on related topics. The 
book just published is the third edition of a text appear- 
ing first in 1927, then in 1939 and finally in much revised 
detail, taking into account both the advancement made in 
testing methods and the improvements in _ insulating 
materials. 

The contents are of an essentially practical nature, but 
every endeavour has been made to give the underlying 
theoretical reasons. There are two main themes, one is 
the rewinding of existing machines to alter or improve their 
specification, the other is the testing for “goodness” or 
for fault location. The first six chapters contain the intro- 
ductory details of d.c. machine construction from the 
electrical and magnetic aspects. Insulation, types of wind- 
ings, lap, wave and fractional pitch, with descriptions of 
equalizing rings and commutator segments, wiring and 
winding data and types of armature coils are all dealt with 
in this section, forming in length about a fifth of the whole 
book. The next eight chapters deal with the modifications 
possible to existing machines: changes of voltage or speed 
or both, conversion from shunt to series, generator to motor 
and vice versa are all considered in great detail. Chapter 
thirteen is most interesting and informative since it deals 
with the ability to increase machine ratings by changing 
conductor sizes and insulation. The use of silicone insulated 
windings, for example, allows a 50 to 100 per cent increase 
in rating by running to temperatures of 180 deg C. 

The second half of the book deals with the testing side, 
starting with fault location, armature short circuits and 
open circuits, “shorts” to the frame, followed by the more 
difficult aspects of checking and locating reversed coils in 
armature connections. One chapter describes the construc- 
tion and use of an a.c. magnetic armature tester or 
“ growler.” The last two chapters are a discussion on 
insulation and an introductory and practical section on the 
use of high frequency voltage methods of testing for weak 
spots in insulation of coils and windings. 

The book is easy to read, contains no mathematics and 
assumes very little previous knowledge. It will be of great 
value to the maintenance man and the repair shop worker 
for whom it was written, but is also of interest to the more 
professional engineer in giving the scope and possibilities 
in modernizing “ old ” machines.—J.C.W. 


Electronics. By A. W. Keen. Pp. 256; figs. 191. Ward, 
Lock & Co., Ltd., 6, Chancery Lane, London, W.C.2. 
Price 25s. 

This book is described as “an introduction for the non- 
technical reader and student to all aspects of electronics in 
this modern age of science.” It is, in fact, introductory in 
the sense that :no mathematical treatments are included, but 
the language is often highly technical, even in the opening 
paragraphs. 

The general plan of the book includes an introduction to 
the physical ideas of electrons, current conduction by elec- 
trons and holes (an account of semi-conducting devices is 
included), and the principles of electron devices. Circuits 
using electron tubes are then described. The last nine 
chapters, comprising more than half the book, describe broad 
fields of application in which electronic devices are used, 
including radio, television switching systems and electronic 
instruments. 

Mr. Keen has not fallen into the usual traps of popular 
science writing; he is accurate and unsensational. His 
descriptions are as adequate as a strictly non-mathematical 
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formulation will allow, although it is obviously easy for the 
specialist to find disputable passages. We cannot help 
wondering, however, where Mr. Keen’s readers are likely to 
be found. They are assumed to have (vide preface) “a 
sound knowledge of elementary electricity and magnetisni,” 
by implication they know no mathematics, but have a firm 
enough grasp of technical jargon to appreciate the full 
implications of terms like “ transducer,” “ servomechanism ” 
and “ electronic switches,” all used in the first sixteen pages. 
I think that business executives and intelligent laymen, who 
might be interested in the promises which electronics holcs 
out for our future, will find the going very tough, but they 
will be repaid for the effort expended.—A.H.B. 


Servomechanisms and Regulating System Design. Volume 
II. By Harold Chestnut and Robert W. Mayer. 
Pp. 384; figs. Chapman & Hall, Ltd., 37, Essex Street, 
London, W.C.2. Price 68s. 

This is a second book by two authors who have already 
achieved recognition by the success of their first volume. 
The first volume was intended as a comprehensive study 
of the theory of servomechanisms starting at a level suitable 
for those not acquainted with this field of work, especially 
the serious student. The present work is aimed at a higher 
level and some familiarity with terminology and _ basic 
principles is required. It is, however, complete in itself 
and does not “lean” on Volume I. The reader is not 
constantly asked to refer to the previous work for elucida- 
tion of some point. 

There are nine chapters dealing with separate topics, 
while the bibliography and index are good and include a 
fair number of British references, which is not always the 
case in American publications. 

A sign of the advancement of this subject since the 
publication of the first volume in 1951 is given by the space 
devoted to non-linearities, their effects and analytical tech- 
niques. Over half the book deals with the non-linear 
aspect of control systems. The authors use the frequency 
response technique, i.e., the “ describing function ” method, 
for dealing with the analysis of non-linear elements. The 
phase-plane techniques used by some workers is never 
mentioned. 

In their own work the authors have made much use of 
simulator studies and this book is a mine of information on 
the behaviour of various non-linear systems. In particular, 
full treatment is given of saturation, backlash with resilience, 
hysteresis and load resonance. 

Although at an early stage the subject of random signals 
and the need for a statistical approach is developed, no 
non-linear aspects of this receive mention. This is a dis- 
appointment as the latest developments and future trends 
all lie in this field. 

One section of special merit in the “linear” part of the 
book is 26 pages devoted to completely a.c. operated systems. 
This chapter is called “ All a.c. servomechanism operation,” 
a title which is a little misleading especially in the text 
where one reads “. . . all a.c. servomechanisms are used .. .”. 
The “ all” refers to “a.c.” and not to “ servomechanisms.” 

The above criticisms are minor, and do not detract from 
the value and importance of this book, which will become 
essential to all engineers and scientists interested in this 
field. In fairness, it also ought to be pointed out that this 
book in no way makes Volume I obsolete, but rather adds 
the more specialized aspects of the subject.—J.C.W. 


BOOKS RECEIVED 


Handbook of Industrial Engineering and Management. By 
W. G. Ireson and E. L. Grant. Pp. 1,203; figs. Bailey 
Bros. & Swinfen, Ltd., 46, St. Giles High Street, 
London, W.C.2. Price 168s. 

The Principles of Technical Electricity. 2nd Edition. By 
iM. Nelkon, M.Sc. Pp. 250; figs. Blackie & Son, Ltd., 
16, William IV Street, London, W.C.2. Price ros 6d. 

Telecommunications Principles and Practice. By W. T. 
Perkins, A.M.Brit.I.R.E. Pp. 384; figs. George 
Newnes, Ltd., Tower House, Southampton Street, 
Strand, London, W.C.2. Price 21s. 
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By REFLECTOR 


rg 
Laer will be some regret in the electrical industry at 
the departure of Mr. Geoffrey Lloyd from the Ministry 
of Fuel and Power for he has been more realistic and 
sympathetic in his attitude towards electricity supply than 
some of his predecessors were. I particularly remember 
his announcement in the House of Commons in June, 
1953, of the Government’s decision to raise the ban on 
promotional advertising which had rested heavily on the 
industry for several years. He then said that, particularly 
in rural electrification, promotional advertising was an 
essential factor and the Boards could not carry out their 
aims “ with one hand tied behind their backs.” On later 
occasions, too, Mr. Lloyd displayed a lively appreciation 
of the need, for the industry to expand and improve its 
load curve. All will hope that his successor, Mr. Aubrey 
Jones, will maintain this enlightened spirit at the Ministry. 


x *x * 


There has recently been correspondence in The Times 
about the lion and wheel device which now appears on 
the locomotives of British Railways. Some people like it 
and others do not. The most interesting contribution has 
come from Lord Hurcomb, the former chairman of the 
British Transport Commission (and, incidentally of the 
late Electricity Commission). Lord Hurcomb explains 
that the design now in use is a modified version of the 
full design which “ gives expression to the importance of 
electricity in transport.” He goes on to say that up to 
now it has not been thought appropriate to use the complete 
device on steam locomotives “ but this obstacle to the use 
of the complete design will disappear as electrification of 
the railways proceeds.” 

I am told by the British Transport Commission that the 
full design (by Mr. Cecil Thomas) includes “a pair of 
torches emitting flashes of light, symbolizing modern forms 
of power.” This seems to be the electrical nexus. 


ok * aK 


Holmes Chapel, a village in Cheshire, wants a supply of 
gas but the cost of providing it is very high and, moreover, 
there is another snag. The new radio-telescope at Jodrell 
Bank is only two or three miles away and the Manchester 
University authorities do not want any big building 
development within a six-mile radius of the telescope. 
Actually, the authorities would prefer to see gas provided 
rather than electricity because of possible interference by 
the latter but they still do not want to encourage building 
development. In reporting the matter the Manchester 
Guardian gave it the heading “ Gas Light-Years Away? ” 


* * * 


The Birmingham Post gives an account of the conversion 
of a windmill at Hasselt in Holland for the generation of 
electricity. It is said that the generator, which has been 
connected to the local “ grid ” will produce between 30,000 
and 50,000 kWh a year—“ sufficient electricity for up to 
90 average families in the region.” The cost of the con- 
version is said to have been about £1,000—a fifth of the 


D 


market price of a windmill in full working order. With a 
generator of 30 kW capacity, the total cost thus works 
out at £200 per kW. It seems, however, that the owner 
of the mill says that he can no longer make a living from 
grinding corn, so perhaps the actual cost is that of con- 
version only—£33/kW which is much more reasonable. 


*x x * 


The Cistercian Abbey of Pluscarden (near Elgin) is being 
restored by Benedictine monks and considerable use is to 
be made of electricity for lighting, heating and cooking as 
well as for the farms attached to the Abbey and stained- 
glass studio and workshops. With some outside aid, the 
monks have carried out the internal wiring and from a 
report in the Inverness Courier it would seem that this 
was no ordinary kind of job. It is said that: — 

“Considerable difficulties had to be overcome during the 
wiring of the building, including piercing cable tracks 
through four-foot walls of solid masonry and through the 
even thicker, exquisitely carved capitals of the old door- 
ways. Any tampering with carving was carefully avoided 
and the cable tracks cut by patient chiselling.” 


* * & 


Changes in the spelling of Welsh place names, adopted 
by the G.P.O., are mentioned in Contact (the magazine of 
the Merseyside and North Wales Electricity Board) for 
some of them affect the Board. The revisions include 
Pengorphwysfa which is now Pengorffwysa; Rhosygwalia, 
now Rhosygwaliau; and Vron which has become 
Froncysyllte. No doubt many people will be glad to have 
this matter cleared up. 


ak ok oa 


Half a century ago the attitude of employers towards 
the technical education of apprentices was discussed in 
the Electrical Review (29th December, 1905). It seemed 
that one implication of a report by the Association of 
Technical Institutes was that 

“in a general sort of way, employers are beginning to 

recognize the value of technical education, and, where 

they do not actively assist or encourage their employees 
to attend technical classes, there are very few instances 
in which they actually discourage them.” 

The Review said that the usual disparaging comparison 
was made in the report between technical education in this 
country, and the attitude of employers towards it, and 
conditions in the United States and on the Continent. Sir 
William Preece was quoted as saying that he was frequently 
asked to recommend English engineers to take charge of 
Overseas contracts. When he inquired why there was a 
preference for English engineers when foreign technical 
education was claimed to be so superior, he was told that 
technical education abroad was “ really too thorough and, 
to some extent destroyed a man’s initiative and self- 
reliance.” 

Can we still lay this flattering unction to our souls 
I wonder? 
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Pressurized-Water Reactors 


AT a general meeting of the Institution of Mechanical 
Engineers in conjunction with the British Nuclear Energy 
Conference on 14th December, Dr. J. M. Kay and Mr. 
F. J. Hutchinson (Kennedy & Donkin, Ltd.) presented a 
paper on “ The Pressurized-Water Reactor as a Source of 
Heat for Steam Power Plants,” a summary of which was 
published in our last issue. Opening the discussion, Mr. 
R. V. Moore, G.C., said that at high temperatures water 
was a highly corrosive agent and its attack on uranium 
metal was violent, the effect of this on the design of the 
plant being shown by the input to the turbines being low- 
pressure saturated steam. The heat output of the reactor 
postulated in the paper seemed inflated. An American 
reactor of similar design had as target figures a reactor 
output of 290 MW and 85 MW of electric power, compared 
with the authors’ figures of 500 MW and 130 MW. 

The neutron economy of a practical light-water system 
did not permit the use of uranium as fuel; to achieve this it 
would be necessary to use heavy water, or D,O. In the 
early 1970s, by which time almost all the new generating 
capacity in the United Kingdom might be met by the con- 
struction of nuclear power stations, the annual rate of 
installation might be 3,000 MW. The adoption of a D,O 
reactor as standard would mean that by 1965-70 a D,O 
plant of 2,000-3,000 tons per year capacity would be 
needed, since about one ton of D,O was required for each 
MW of electrical capacity, and the cost would be between 
£300 million and £450 million, figures which required 
careful reflection. 

Mr. D. R. Griffiths emphasized that most of the difficul- 
ties associated with pressurized-water reactors lay in the 
core design and not the external plant. The criterion of 
whether one type of reactor was better than another must 
be the true average cost of useful power produced over the 
life of the station. An important factor was fuel cost, which 
was affected by both thermodynamic and nuclear efficiency, 
and it was in attempting to obtain high nuclear efficiency 
that most of the difficulties arose. He believed that the 
view that boiling reactors would produce power at a lower 
cost than non-boilers was erroneous. The higher thermo- 
dynamic efficiency achievable with the former would be 
offset by decreased nuclear efficiency, and in the event of 
fuel element failures some fission products were certain to 
be carried over and deposited throughout the plant. 

Dr. A. B. McIntosh outlined some of the metallurgical 
problems involved in the construction of the reactor and 
the difficulties of selecting the fuel elements owing to the 
extremely corrosive nature of the water. 

Professor J. Diamond agreed that reliability and con- 
venience of operation were essential, but said that given 
these, the cost of the power produced was the real criterion 
of whether one type of reactor was better than another. 
For large power outputs, those reactor types were of most 
interest which had lower capital charges without a dispro- 
portionate increase in fuel and operating charges. The 
total power output of the system had an effect on the capital 
charges, and it seemed likely that there would not be one 
reactor type for all power ranges but a preferred type for 
each range of power and each situation. 

Mr. R. H. Burdett said it was unfortunate that both 
reliability and operating costs were bound up with the 
behaviour of the fuel elements under long irradiation 
periods and that it was not possible to perform accelerated 
tests on fuel elements. Sir John Cockcroft had said that 
at present the A.E.A. could probably find the effort for 
only one Stage 2 prototype, so that if the chosen type 


ELECTRICAL REVIEW 30 DECEMBER 1955 


proved disappointing much time would have been lest, 
This emphasized the importance that the C.E.A. and 
industry must attach to developing the improvements 
possible in the Stage 1 gas-cooled reactors, so that con- 
tinuous technical and economic advances would be possible 
whether or not Stage 2 ran into serious teething troubles. 

Mr. T. R. Warren remarked that as the nuclear power 
programme developed, the supply industry would have to 
look for more load to keep the plants in full operation at 
night. There was relatively little pumped storage in 
England, but a suitable outlet might be found in the large- 
scale hydrolysis of water for heavy water concentratio.. 
The hydrogen produced in this way could be used for stean 
superheating. Sufficient hydrogen could be stored each 
day to permit shutting down the electrolytic plant in peai- 
load periods. A dual-purpose system of that kind might 
provide supplies of heavy water at a price which would 
make the heavy-water reactor a more attractive proposition 
than it was at present. 

Mr. G. Kennedy emphasized that if there were going 
to be considerable advantages in the pressurized-water 
reactor compared with other types something must be done 
to produce designs and operate the plant, so that we could 
prepare our overseas export programme. The Consolidated 
Edison Company of New York were proceeding with a 
pressurized-water reactor having an electrical output of 
236 MW at an overall cost of about £83 per kW, a sub- 
stantially lower figure for a nuclear reactor generating 
station than any of which he had yet heard. At the moment 
we had the lead in the nuclear field, but unless we gained 
operating experience of new types we should lose it. 

Mr. G. A. Plummer supported the use of superheated 
steam and suggested that the authors’ figure of £70 per 
additional kW of installed capacity might be halved, with 
a corresponding effect on running costs. Mr. R. V. Wootton 
mentioned that the Consolidated Edison reactor to which 
Mr. Kennedy referred had a very great addition of con- 
ventional fuel heating in the cycle, and that played a large 
part in making possible the low figure of £83 per kW. 
Mr. R. Allard and Mr. B. L. Goodlet both took part in the 
discussion, to which the authors briefly replied. 





Computer Terminology 


NOW that automatic digital computers have reached such 
an advanced state of development and are being used to 
an increasing extent in all manner of industries and 
businesses, it is of interest to note that the British Standards 
Institution has published B.S. 2641: 1955 which contains 
a glossary of terms relating to automatic digital computers. 

The development of high-speed digital computers has 
produced a need for the standardization of the terms used 
in this technique. In the early stages, however, it was 
thought that methods and techniques were changing so 
rapidly that attempts to draft a glossary would be in- 
advisable and profitless, and delay was counselled. During 
the last year or so, techniques having reached a more stable 
state, the Advisory Committee for High-Speed Calculating 
Machines of the Department of Scientific and Industrial 
Research approached the British Standards Institution with 
a view to the production of a glossary. 

The resultant fifteen-page publication contains about a 
hundred entries covering the following subjects :—Funda- 
mental terms, coding systems, storage techniques (mainly 
electronic), programming and routines. For the sake of 
completeness, a few definitions relating to number repre- 
sentation and number scales are included. Copies of this 
British Standard may be obtained from the British 
Standards Institution, 2, Park Street, W.1, price 3s. 
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News of Men and Women of the Industry 


Government Changes.—Sir Anthony 
Eden last week announced changes in 
Ministerial posts. These include the 
appointment of Mr. Aubrey Jones as 
Viinister of Fuel and Power, in succes- 
on to Mr. Geoffrey Lloyd, who has 





Mr. Aubrey Jones Mr. D. L.-M. Renton 


resigned. Mr. Jones is a_ senior 
executive of the British Iron and Steel 
Federation. Mr. D. L.-M. Renton is 
appointed Parliamentary Secretary, 
Ministry of Fuel and Power, in 
succession to Mr. L. W. Joynson- 
Hicks. The new Assistant Postmaster- 
General is Mr. C. J. McC. Alport, who 
replaces Mr. David Gammans. The 
Minister of Works is Mr. P. Buchan- 
Hepburn, who succeeds Mr. N. Birch, 
now Secretary of State for Air. Mr. 
J. A.  Boyd-Carpenter becomes 
Minister of Pensions and National 
Insurance, and he is succeeded as 
Minister of Transport and _ Civil 
Aviation by Mr. H. Watkinson. 


Sir Norman Duke, K.B.E., C.B., 
D.S.0., M.C., has resigned his 
appointment as deputy chairman of 
the South of Scotland Electricity 
Board and will retire tomorrow (3Ist 
December). The Secretary of State 
for Scotland has appointed Mr. W. 
Hutton, at present a full-time member 
of the Board, to succeed Sir Norman 
as deputy chairman. With effect from 
Ist February next, Mr. Ian Mac- 
Donald, general manager of the Com- 
mercial Bank of Scotland, and Mr. R. 
Hunter, Provost of Musselburgh, have 
been appointed part-time members of 
the Board. 

Sir Norman Duke was appointed 
deputy chairman on the formation of 


Mr. W. Hutton 


Sir Norman Duke 





the South of Scotland Electricity 
Board, having previously served as 
chairman of the South East Scotland 
Electricity Board, which position he 
took up when the electricity supply 
industry was nationalized in 1948. He 
was born at Brechin (Angus) in 1893 
and went to Corpus Christi College, 
Oxford, from Merchiston Castle 
School, Edinburgh. From 1919 to 
1948 he was at the Scottish Office, 
apart from service with the Air 
Ministry in 1942-43 and the Ministry 
of Fuel and Power in 1944-45. 

Mr. Hutton also joined the South 
of Scotland Electricity Board on its 
inception, and previously served as 
deputy chairman of the South West 
Scotland Electricity Board from its 
formation in 1948. From 1932 to 1939 
he was town clerk of Kirkcaldy and 
from 1939 to 1948 senior depute town 
clerk of Edinburgh. Mr. Hutton was 
a member of the Local Government 
and Public MHealth Consolidation 
(Scotland) Committee whose work 
resulted in the passing of the Local 
Government (Scotland) Act, 1947, and 
he is the author of the standard 
exposition of that Act. 


Mr. Frank G. Wilmot has been 
appointed director and secretary of 
Oakley Brothers, 
Etd., Cradley 
Heath, Staffs, a 
subsidiary com- 
pany of W. T. 
Henley’s Tele- 
graph Works Co., 
Ltd. He  be- 
came secretary of 
Oakley Brothers 
in 1945, when 
that concern was 
acquired by 
Henley’s. 

Mr. Wilmot 
commenced with Henley’s as a junior 
in 1911, and served in the Royal Navy 
from 1915 to 1919, on demobilization 
returning to Henley’s in the Accounts 
Department. In 1926 he was trans- 
ferred as an assistant in the Secretary’s 
Department, and in 1954 he was 
appointed assistant secretary of W. T. 
Henley’s Telegraph Works Co., Ltd., 
which position he continues to hold. 


Mr. S. E. Wise has been appointed 
a director of Sterling Products, Ltd., 
of Ealing, London, W.13. 


The General Electric Research 
Laboratory, Schenectady, announces 
that it has established a European office 
and appointed Dr. George J. Szasz as 
its first scientific representative abroad. 
As a major part of his activities, Dr. 
Szasz will travel throughout Western 
Europe, attending scientific meetings 
and visiting laboratories which con- 





Mr. F. G. Wilmot 


duct fundamental research in scientific 
areas of interest to the General 
Electric Co., Schenectady. From 1948 
until his recent resignation to accept 
his new post, Dr. Szasz was with the 
London branch of the U.S. Office of 
Naval Research, and for the past year 
he had served as the branch’s deputy 
scientific director. For the present, 
Dr. Szasz will maintain an office with 
the International General Electric, 
Ltd., Crown House, Aldwych, London, 
W.C.2. 


Lord Killearn and Maj.-Gen. C .W. 
Fladgate have resigned from the board 
of Siemens Bros. & Co., Ltd. 


Mr. J. N. M. Legate, 
A.M.I.E.E., has been 
assistant chief 
engineer of the 
Industrial Con- 
trol Department 
of the Metro- 
politan - Vickers 
Electrical Co., 
Ltd. Mr. Legat 
received his tech- 
nical education at 
the Imperial Col- 
lege of Science 
and Technology, 
City and Guilds 
College, and after 
taking his B.Sc. degree at London 
University he went to the Metro- 
politan-Vickers Electrical Co. aS a 
college apprentice in 1931. On 
completing his course he joined the 
Industrial Control Sales Department 
as a junior engineer. Since 1947 Mr. 
Legate has specialized in electronic 
control, and for the last two years he 
has been assisting the sales manager 
of the Industrial Control Department. 


Sir George Thomson, F.R.S., and 
Sir Hugh Warren have been appointed 
members of the Technical Committee 
of the International Tin Research 
Council. 

Mr. G. Ezard, M.I.E.E., engineer to 
the Suffolk Sub-Area of the Eastern 
Electricity Board, has been appointed 
to the Technical Section of the Chief 
Engineer’s Department at Area head- 
quarters, Wherstead, Ipswich, for 
specialist work concerned with certain 
aspects of standardization and forward 
technical development. He will take 
up his new appointment on 2nd 
January. 

Mr. J. R. Cheetham, of the Edison 
Swan Electric Co. Ltd. retires 
to-morrow (31st December). Born in 
1883 at Stockport, Cheshire, Mr. 
Cheetham received his technical 
education at the Municipal School of 
Technology, Manchester, and in 1898 
took up a position with a Manchester 


BSc. 


appointed 





Mr. J. N. M, Legate 
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Mr. and Mrs. J. R. Cheetham 


firm of electrical engineers and con- 
tractors, following this by three years 
with a Manchester firm of wholesalers. 

For nine years up to 1919 he held 
various progressive positions with the 
British Westinghouse Electrical Manu- 
facturing Co., Ltd., and the Metro- 
politan-Vickers Electrical Co., Ltd., 
Manchester. For the greater part of 
this time he was engaged in export 
interests. When the Metropolitan- 
Vickers Electrical Export Co., Ltd., 
was formed in 1919, Mr. Cheetham 
became manager of the supply section 
and in this capacity he visited a 
number of Continental countries. On 
the formation of Metropolitan-Vickers 
Supplies, Ltd. he also became 
manager of the Accessories Depart- 
ment, covering the Home Counties 
and export on sales development 
and organization. In 1930 he was 
appointed accessories department 
manager and export manager of the 
Edison Swan Electric Co., Ltd. In 
1949 ‘Mr. Cheetham married his secre- 
tary, who had also completed twenty- 
five years’ service with Ediswan. 


Mr. F. Widnall, B.Sc., M.I.E.E., 
head of the Lighting Equipment 
Engineering De- 
partment of the 
British Thom- 
son-Houston Co., 
Ltd., has been 
appointed mana- 
ger of the com- 
pany’s _ lighting 
fittings factory at 
Hereford. After 
serving an engi- 
neering appren- 
ticeship with the 
B.T.H. Co., \Mr. 
Widnall spent 
nine years in the research laboratory 
before becoming a lighting equipment 
engineer in 1939. He was appointed 
head of the Lighting Equipment 
Engineering Department in 1950. Mr. 
Widnall is a member of the Illuminat- 
ing Engineering Society and of the 
Association of Mining Electrical and 
Mechanical Engineers. 


Mr. R. Hart Still has been appointed 
to the board of Bakelite, Ltd., and Mr. 
A. J. Hearn has been appointed chief 
accountant. As a result of the 
reorganization of the Sales and Pro- 
duction Departments the following 
additional new appointments are 
announced:—Mr. A. Lloyd, produc- 





Mr. F. Widnall 


tion controller; Mr. R. C. Mountford, 
works manager, Ware; Mr. C. D. 
Philippe, Thermoplastics Division 
sales manager; Mr. C. A. Robb, 
general works manager; Mr. A. W. 
Sherwood, sales promotion executive; 
Mr. P. Smith, general sales manager 
(home sales); and Mr. G. J. Taylor, 
commercial relations executive. 


Mr. W. E. Miller, M.A.(Cantab), 
managing editor of the Wireless and 
Electrical Trader, has been appointed 
a director of the Trader Publishing 
Co., Ltd. Mr. Miller was president 
of the British Institution of Radio 
Engineers in 1952-54. 

Presentations were made recently to 
the students of the further education 
scheme of British Insulated Callender’s 
Cables, Ltd., at Prescot, Helsby, Leigh 
and Erith factories. The presenta- 
tions at Prescot were made by Mr. 
R. M. Fairfield, director of production 
and engineering, and at the Helsby 
and Leigh works by Mr. E. Bowyer, 
general works manager. 

The fourth annual dinner-dance of 
the LE.E. North Western Centre 
Utilization Group will be held on 3rd 
February at the Embassy Suite 
(Locarno), Sale. Tickets (26s each) 
can be obtained from Mr. W. F. Jarvis, 


International 


The Belgo-Luxembourg Economic 
Union is virtually an open market 
where foreign competition is welcome. 
Over 90 per cent of imports into the 
Benelux countries from O.E.E.C. 
countries and approximately 86 per 
cent from the dollar area are 
liberalized. Competition is keen and 
increasing in this market where the 
customer ‘xpects high standards of 
quality and service, competitive prices, 
prompt delivery and faithfulness to 
sample. Participation in trade fairs is 
a useful medium by which United 
Kingdom exporters can meet this 
competition. The following Fairs will 
be held during 1956:— 

The 30th Brussels International 
Fair (from 28th April to 13th May) is 
one of the most important inter- 
national trade exhibitions in Western 
Europe. At the 1955 Fair there were 
298 United Kingdom exhibitors. Full 
information may be obtained from 
Foire Internationale de Bruxelles, 
Palais du Centenaire, Brussels. 

The Liege International Fair (28th 
April to 13th May) is primarily a 
specialized display of the latest equip- 
ment and technical development in 
mining, metallurgy and mechanical 
and electrical engineering. Further 
information may be obtained from the 


United Kingdom agents, Mattis 
Industries, Ltd., 252-255, Abbey 
House, 2, Victoria Street, London, 


S.W.1 (telephone: Abbey 7571). 

The 1956 Ghent Fair will be held 
from 8th to 23rd September in the 
Palais des  Floralies. After the 
Brussels International Fair the Ghent 
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group hon. secretary, North Western 
Electricity Board, Town Hall, Man- 
chester. 


OBITUARY 


Mr. A. S. Carr.—The death occurred 
at Clacton-on-Sea on 15th December, 
at the age of sixty-six, of Mr. Arthur 
Stephenson Carr, M.A., M.I.E.E., 
formerly in the Engineering Depart- 
ment, G.P.O. ‘Mr. Carr was educated 
at Leeds and at the Regent Street 
Polytechnic and entered the Post 
Office Engineering Department in 
1908. In 1912 he became an inspector 
in the London and Eastern Distric:, 
and in 1923 went to Southport as chief 
inspector. From 1928 to 1936 he was 
assistant engineer in the Engineering 
Department, Preston, and in 1936 was 
appointed executive, and later (in 
1938) area engineer, G.P.O. North 
Western Region. He retired in 1949. 


Mr. Frederick John Toone, O.B.E., 
managing director of Parmeko, Ltd., 
radio and electrical manufacturers, 
died on 17th December at the age of 
forty-seven. He joined the technical 
staff of the company in 1930, became 
a director five years later and was 
appointed managing director in 1944. 


Trade Fairs 


Fair is the most popular trade event 
in Belgium and is an effective shop 
window display for all types of con- 
sumer goods. The United Kingdom 
agents are Tippett & Co., Ltd., 110, 
Cannon Street, London, E.C.4 (tele- 
phone: ‘Mansion House 4500), or 
Robertson, Buckley & Co., Ltd., 
Berey’s Buildings, George Street, 
Bixteth Street, Liverpool (telephone: 
Central 0952). 

The Third International Technical 
and Industrial Exhibition will be held 
at Charleroi from 15th to 30th 
September. The 1955 exhibition con- 
sisted of eight main sections: coal 
mines and quarries; iron and steel; 
metallurgical industries; building and 
engineering; electro-technical engi- 
neering and electronics; glass; chemi- 
cals; ceramics and power. Nearly 
1,000 manufacturers took part, and the 
United Kingdom with 68 exhibitors 
again provided the second strongest 
foreign contingent. Further informa- 
tion about the exhibition may be 
obtained from the United Kingdom 
agents, Auger & Turner Group, Ltd., 
40, Gerrard Street, London, W.1 
(telephone: Gerrard 6671). 





English Electric Plant for Canada 


A 130,000 kVA alternator, similar to 
one supplied two years ago, has been 
ordered from the English Electric Co., 
Ltd., by the Aluminum Company of 
Canada for its Kemano hydro-electric 
station, British Columbia. The value 
of the contract is said to be about 
$856,000. 
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PARLIAMENTARY REPORT 





IN a short debate about the closure 
of the Halifax-Keighley branch rail- 
way line, Mr. Geoffrey Hirst said that 
with the use of some form of diesel 
craction the line might be opened 
again On an economic basis. 

Capt. J. A. L. Duncan, who referred 
to the closing of the Arbroath-Forfar 
line, also suggested that diesel rail- 
cars or battery cars could be run 
economically on lines closed because 
the service with steam trains did not 


ay. 
. Mr. Hugh Molson, Parliamentary 
Secretary, Ministry of Transport, said 
that in the case of the Keighley- 
Halifax service these important towns 
were well supplied with transport, and 
even after the branch line had been 
closed they would continue to be well 
served by main line railways. The 
Commission was fully alive to the 
advantages of diesels but however 
much better and cheaper they might 
be, there would still be no chance of 
making this branch line pay. They 
could not keep open the Arbroath line, 
at a cost of £17,000 a year, when it 
carried so few passengers. There 
would have to be far-reaching 
changes in the existing pattern of rail 
passenger services. It would mean 
leaving the railways to operate the 
fast, long-distance services between 
the principal centres of population 
and transferring local passenger 
services on both main and branch 
railway lines to suitable road services. 

Mr. Ernest Davies said the Com- 
mission’s reply to complaints about 
closing branch lines was that there was 
not the potential traffic. But the pro- 
vision of good and frequent services 
at regular intervals with dieselization 
and electrification did create traffic. 
Electrification in the Southern Region 
was the great example. The Commis- 
sion did not make sufficient allowance 
for the fact that if they provided the 
service it could create traffic. 


Atomic Power in Western 
Germany 


Mr. Nabarro asked the Secretary of 
State for Foreign Affairs what was the 
nature of the arrangements which had 
been concluded to supply reactors and 
fissionable material to Western 
Germany. 

Mr. Turton, Under - Secretary, 
Foreign Office, said no specific com- 
mitment was entered into by either 
side during the visit of the Federal 
German Minister for Atomic Energy. 
He discussed with members of the 
United Kingdom Atomic Energy 
Authority the administrative problems 
involved in establishing and operating 
a civil atomic energy project. In the 
course of these talks, it was made clear 
to the Minister that when the German 
authorities were in a position to make 





firm requests for assistance in the 


development of atomic energy for 
peaceful purposes, the Atomic Energy 
Authority would consider these 
sympathetically subject to the avail- 
ability of resources. 


C.E.A. Superannuation Scheme 


Mr. Arthur Henderson asked the 
Minister of Fuel and Power why 
those employees of the Central Elec- 
tricity Authority who were formerly 
employed by the Midland Electric 
Corporation were not allowed to join 
the new superannuation scheme. 

Mr. Geoffrey Lloyd said the new 
superannuation scheme was designed 
to cover manual workers for whom no 
provision had previously been made. 
Former employees of the Midland 
Electric Corporation were not eligible 
because they were already covered by 
arrangements which existed before 
nationalization. 


Hire of Domestic Appliances 


Mr. Callaghan asked the Minister 
if he would issue a general direction 
to the Central Electricity Authority 
and area gas boards to prevent them 
from pursuing their declared policy 
of discontinuing the hire of cookers 
and other domestic appliances to 
consumers. 

Mr. Geoffrey Lloyd said the Boards 
had not proposed to withdraw 
apparatus now on hire but had agreed 
to limit new hirings. 


Nuclear Power Plant 


Mr. Warbey asked the Minister of 
Fuel and Power what steps he pro- 
posed to take to expand the nuclear 
power programme in order to meet 
the additional deficiency of some 
2,000 MW of generating capacity, 
which the Central Electricity Authority 
estimated would exist by 1965-66 if 
the programme was not expanded. 

Mr. Geoffrey Lloyd said that it was 
too early to say what steps might have 
to be taken to meet any additional 
requirement of generating capacity 
that might arise after 1965. Nor could 
he at present add to the statement in 
the White Paper on Nuclear Power 
(Cmd. 9389) that if all went well it 
might be practicable by the early 
1970s to expand the rate of construc- 
tion of nuclear power stations to 
match our total requirement of new 
generating capacity. 


Post Office Supplies 


Mr. Glover asked the Postmaster- 
General what proportion of the firms 
which supplied telecommunications 
equipment to the Post Office were 
foreign-owned, and if he was satisfied 
that their prices were reasonable. 

Dr. Hill said he assumed that by the 
term “foreign owned” Mr. Glover 
was referring to Standard Telephones 
& Cables, Ltd. The other firms con- 


‘made to. the 


cerned in the manufacture of the 
three main classes of telecommunica- 
tions equipment were wholly or largely 
British-owned. 

Allegations were made in the recent 
debate on the Post Office and Tele- 
graph (Money) Bill, to the effect that 
Standard Telephones & Cables had 
obtained a dominating and privileged 
position in the United Kingdom tele- 
communications industry and charged 
excessive prices to the Post Office. He 
was glad of this opportunity of stating 
that those allegations were entirely 
without foundation. The company 
had nothing approaching a monopoly 
in the supply of equipment to the Post 
Office, whether under bulk supply 
agreements, or other arrangements. 
As regarded prices, he would mention, 
in particular, that those for trans- 
mission equipment, so far from being 
ten times higher, as was suggested in 
the debate, were below those charged 
for comparable American equipment. 
He was glad to acknowledge the 
notable contribution the company had 
development and 
efficiency of Post Office services, and 
of the United Kingdom telecommuni- 
cation industry, both at home and 
abroad. 


Copyright Bill 

During the committee stage of the 
Copyright Bill, which provides for the 
issue of special licences for the public 
showing of television broadcasts, 
Viscount Alexander of Hillsborough 
moved an amendment to provide that 
no proceedings should be taken under 
the Act in respect of the operation of 
a television receiver in a shop or shop 
window, provided that such exhibition 
was solely concerned to assist in the 
sale of television receivers. 

Lord Mancroft, Under Secretary, 
Home Office, said that the Govern- 
ment accepted the principle of the 
amendment and would trv to find a 
suitable place for it in the Bill. 


Technical Education 


Squadron Leader Albert Cooper 
asked the Minister of Education what 
steps were being taken to increase 
numbers of qualified teachers to staff 
new technical schools and colleges 
completing in the years 1955, 1956 and 
1957. 

Sir David Eccles said that for the 
years in question he hoped that exist- 
ing sources of recruitment would be 
adequate, so lone as industry con- 
tinued to vrovide more part-time 
teachers. The building programmes 
for the three vears 1954 to 1956 con- 
tained 182 technical colleges and 91 
technical school projects at a cost of 
£22-4 million and f11-6 million, 
respectively. Comparable figures for 
the programmes of the three years 
1950, 1951 and 1952 were 150 technical 
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college projects costing £14-6 million 
and 28 technical school projects cost- 
ing £5-3 million. 

Mr. Geoffrey de Freitas asked the 
(Minister what study his department 
had made of the development of 
technical education in Russia and in 
North America during the last ten 
years. 

Sir David Eccles said his depart- 
ment had acquired much valuable 
information on this subject by send- 
ing senior officers to North America, 
by studying publications, and through 
the work of the United Kingdom 
Scientific Mission in Washington. 
Such reliable information as could be 
obtained about Russia was being 
studied with interest. 

Dr. King asked the Minister if he 
would make a grant to local education 
authorities, earmarked for improving 
facilities for training young scientists 
in State secondary schools, of a similar 
amount to that provided by indus- 
trialists for developing scientific 
education in independent schools. 

Sir David Eccles replied that local 
education authorities could already 
make provision of this sort for schools 
for which they were responsible with- 
out a special grant. 

Mr. Geoffrey de Freitas asked the 
Chancellor of the Exchequer how 
many umiversities or colleges in 
England and Wales provided honours 
courses in engineering on the lines of 
the Cambridge mechanical sciences 
tripos. 

Mr. Henry Brooke, Financial Secre- 
tary, Treasury, said there were 
substantial differences between the 
honours courses in engineering at 
Cambridge and those at any other 
university or college. The differences 
were too complex to be explained 
within the limits of a Parliamentary 
reply. 


Works Closure in Cardiff 


Mr. George Thomas asked the 
Minister of Labour what arrangements 
he had made for the re-employment 
of skilled and unskilled workers now 
being made redundant due to the 
closure of Hopkinson’s Electrical 
Company’s factory at Cardiff. 

Mr. Harold Watkinson, Parlia- 
mentary Secretary, Ministry of 
Labour, said he understood that no 
workers would be discharged before 
the end of January. The President of 
the Board of Trade had found another 
tenant for the factory who it was hoped 
would be able to offer re-employment 
to many of the workers. Those who 
were not engaged by the new tenant 
should have little difficulty in obtain- 
ing other suitable employment. 

The President of the Board of 
Trade said later that the premises had 
been reallocated (subject to agreement 
on the terms of the tenancy) to Bristol 
Aircraft, Ltd. 


Radiation Hazards 


Replying to Mr. Blenkinsop, Mr. H. 
Watkinson said that Draft Special 











Regulations under the Factories Acts 
to safeguard workers in industry 
against radiation hazards were in 
course of preparation. Further con- 
sultations were, however, necessary 
and there was a statutory procedure to 
be complied with before the Regula- 
tions could be made. It was hoped 
that the Regulations might be made 
next year. 


Scottish Electricity Organization 


Mr. Woodburn asked the Secretary 
of State for Scotland what progress 
had been made in preparing an 
administrative scheme for the work of 
the South of Scotland Electricity 
Board and what arrangements had 
been made in the west and east. 

Mr. J. Stuart replied that there was 
no provision in the _ Electricity 
Reorganization (Scotland) Act, 1954, 
for the preparation of an administra- 
tive scheme by the South of Scotland 
Board. 

Mr. Woodburn said that when the 
Act went through the House it was 
agreed on a motion from the Opposi- 
tion that the Board should be left to 
fix up its Own arrangements as 
between the east and west of Scotland. 
If this had been done could the 
House have some report about the 
reorganization ? 

Mr. Stuart said that it was not 
convenient to give the information at 
Question time but he would be glad 
to give details of what the Board had 
done. 

Mr. Woodburn also asked the 
Secretary of State what preparations 
he had made for staggering industry 
in Scotland during the winter to 
economize in the use of electricity, and 
if he was satisfied that ample resources 
now existed to meet the full demand 
in severe weather. 

Mr. J. Stuart said that the Regional 
Boards for Industry had discretion to 
make any necessary load spreading 
arrangements this winter. He under- 
stood that the Scottish Electricity 
Boards had not asked the Scottish 
Board for Industry to make such 
arrangements, but that they were 
watching the position carefully. 


Newcastle Breakdown 


Mr. Short asked the Minister what 
report he had received under Regula- 
tion 21(c) of the Electricity Supply 
Regulations, 1937, on the breakdown 
of electric power in Newcastle on 14th 
December. 

Mr. Geoffrey Lloyd said that 
preliminary reports so far received 
showed that this interruption of 
supply was caused by an explosion at 
8.30 am. on 14th December in the 
switching gear at Stella South sub- 
station, which was part of the Central 
Electricity Authority's grid trans- 
mission system. This affected switch- 
gear at other points of the system 
and also the circuits leading from 
the Dunston power station, and 
interrupted the supply to the North 
Eastern Electricity Board’s distribution 
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system covering Northumberland and 
North Durham. Supplies were 
partially restored by noon and fully 
by 6.30 p.m. on the same day. It was 
provisionally estimated that some 
300,000 kW of power was lost. The 
cause of the explosion was still bein: 
investigated. 


Losses Through Monopolies 

Inquiries 

Sir Harold Roper asked the Presi- 
dent of the Board of Trade whether 
he was aware of the extent to which 
the businesses examined by the 
Monopolies Commission had incurred 
considerable costs because of the 
inquiries and had suffered disturbance 
and loss of trade, including export 
trade, through their managerial staff 
being obliged to give priority to the 
presentation of the industry’s case to 
the Commission; and whether he 
would introduce legislation by which 
industries would be compensated in 
respect of such costs and losses in 
those cases where the Commission or 
Government decided that their prac- 
tices did not operate against the 
public interest. 

Mr. Derek Walker-Smith, Parlia- 
mentary Secretary, Board of Trade, 


said the Minister was aware that : 


inquiries by the Monopolies Commis- 
sion necessarily put the industries 
concerned to considerable trouble but 
so far as he knew without the damag- 
ing effects on business to which Sir 
H. Roper referred. The answer to 
the second part of the question was 
“ No.” 


Monopolies Bill 

Mr. Walker-Smith announced that 
the President of the Board of Trade 
would introduce his proposed 
Monopolies Bill as soon as possible 
after Parliament reassembled. 





ANGLO-INDIAN ATOMIC 
ENERGY AGREEMENT 


The United Kingdom Atomic 
Energy Authority stated last week that 
discussions between the Authority and 
the Indian Department of Atomic 
Energy had led to the conclusion of 
an agreement which ensured that there 
should be close co-operation and 
mutual assistance between the 
Authority and the Department in the 
promotion and development of the 
peaceful uses of atomic energy. The 
agreement provides for the Authority 
and the Department to arrange for 
members of their staffs to consult and 
work together on mutually agreed 
topics. In furtherance of this agree- 
ment the Authority will provide the 
Indian Department of Atomic Energy 
with enriched uranium fuel elements 
for a swimming pool reactor now 
under construction in Bombay. The 
agreement also includes arrangements 
for the Authority to assist in the 
design and construction of a high flux 
research reactor which may be built 
at a later date. 
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LETTERS TO THE EDITOR 





Lctters should bear the writers’ names and addresses, not necessarily for publication, 
esponsibility cannot be accepted for the opinions expressed by correspondents, 


Fadioactive Isotopes 


iN his article on isotopes in your issue of 9th December 
your eminent contributor, Mr. S. Jefferson, explains how 
common aluminium is transmuted into stable silicone 
when bombarded with neutrons in an atomic pile. Seem- 
ingly, the unsuspecting electrons are taken off their guard 
and allow one or other of the neutrons to penetrate to the 
nucleus of the aluminium atom even though, as subse- 
quently transpires, the neutron turns out to be none other 
than a militant proton whose uniform of positive charge 
is disguised by an electron cloak bristling with a counter- 
vailing negative charge. Thereafter the proton, shorn of 
covering, is welcomed in by its entrenched comrades-in- 
arms, thus equalizing their number at 14, with that of the 
nondescript neutron inmates. The discarded negatively 
charged cloak, however, is flung out, leaving the un- 
augmented outer guard at the unlucky figure of 13. 

To restore the normal balance of power is there not a 
negatively charged nigger-boy missing somewhere or other 
in the pile and, if so, could you, sir, produce him to the 
grateful enlightenment of one whose thirst for knowledge 
is at least as old as the century we are living in? 

London, E.C.4. E. OrtoFF, A.M.I.E.E. 


Radiant and/or Convection Heating 


CONGRATULATIONS on your editorial drawing atten- 
tion to radiant and/or convection heating. Undoubtedly 
there is a great need for research into the relative advan- 
tages of radiation and convection and the proportions 
required for true comfort in various circumstances. 

In a climate such as ours which changes in one week 


Uranium Ore Mining 


In South Africa the gold-bearing ores both of the Trans- 
vaal and the Orange Free State sometimes contain uranium 
in payable quantities and where this is the case the gold 
mining companies concerned are normally able to mine 
uranium by means of the same underground and shaft 
systems as are employed for gold mining. 

West Rand Consolidated Mines, Ltd., which in 1952 was 
the first gold mine in the world to produce uranium on 
this basis, has now gone a stage further by planning a special 
shaft solely for the purpose of hoisting the uranium ores 
of the Monarch Reefs of the Bird Reef Series. The shaft 
has been named the Monarch Shaft and is notable not only 
for being the first in South Africa to be initiated purely for 
the hoisting of uranium ore but also for the speed at which 
it is being established and equipped. 

Early in 1954 the decision was taken to sink the shaft but 
until the middle of the same year the site of the headgear 
was bare veld. In April, 1954, the British General Electric 
Co. (Pty.), Ltd., in South Africa, learnt that a winder was 
required. In June, preliminary plans drawn up, using 
a goo h.p. motor already available from the G.E.C., 
were approved. The proposals included a double-drum 
winder of Fraser & Chalmers design, having two clutched 
parallel drums 12ft in diameter by 5ft wide, equipped 
with twin-pinion speed-reducing gears to allow a second 
similar motor to be added as soon as it could be made and 
shipped to South Africa. This gearing is of the single 
reduction type and the ratio is 9-53:1. The figure is rather 
higher than would normally have been employed but was 
dictated by the speed and horsepower rating of the available 
motor. Great care to reduce pinion deflection was taken 





from being warm and muggy to being wet and miserable 
and finally cold with heavy night frost, it is vital that we 
should be able to obtain at will just the right proportion 
of radiation and convection for true comfort under differing 
outside conditions. The great advantage of electricity is 
its extreme flexibility and the fact that it is so easily con- 
trolled. Undoubtedly, from a long-term point of view 
electricity will play a very important part in heating. 

When I visited certain research establishments in Scandi- 
navia last year I was very impressed with the work they 
were doing in the study of comfort and it appeared that 
the panel type radiator placed 2in from the wall under a 
window and having a surface temperature of 165/170 
deg F seemed to provide the best balance of radiation and 
convection where only one heating appliance was used. 

However, there can be no doubt that when one is 
sitting at rest and wishes to relax one requires the additional 
benefits obtained by basking in the rays of radiation. Dr. 
Ferranti was undoubtedly right when he stated that the 
ideal thing is background heating by low temperature space 
heaters and, of course, these should preferably be placed 
under windows and when the room is to be occupied by 
someone sitting down relaxing then let us enjoy the 
radiation. 

However, in considering this matter we ought to bear 
in mind that when one is sitting down enjoying radiation 
one wishes to sit away from the windows and therefore 
the answer must surely be two separate appliances. 

London, W.1. A. C. HAZEL, 

Managing Director, 
Hurseal, Ltd. 


in designing the whole gear unit and a normal working life 
is anticipated for the gears as a result of the special measures 
embodied. To save shipping time the main mechanical 
parts were made from Fraser & Chalmers drawings by 
South African mechanical engineering firms. 

The winder is being employed initially to sink the shaft; 
its ultimate duty will be to hoist 8,000 lb of ore from a depth 
of 3,600ft every two minutes. 


Saskatchewan Project 


The Financial Times reports that the first thermal power 
station to be engineered in Canada by British engineering 
consultants, and destined to be the largest in the country, 
is to be constructed by the Saskatchewan Power Corporation 
near Estevan in Southern Saskatchewan. The cost of the 
whole project is estimated at about $40 million (£14 million). 
Ewbank & Partners (Canada), a wholly owned subsidiary of 
Ewbank & Partners, of London, have been appointed 
consulting engineers for the first stage of the scheme, which 
will cost about $14 million. 

The new station, which will be known as the Boundary 
Dam generating station, is expected to have an ultimate 
capacity of about 300 MW. Initially it will have one 66 MW 
turbo-alternator with a unit steam generator and other 
auxiliary plant. It is understood that a further three turbo- 
generators will be installed eventually. Tenders for the plant 
are being sought and it is anticipated that United Kingdom 
concerns will receive substantial orders. The station has 
been designed to use cheap lignite coal obtained from 
deposits in Southern Saskatchewan. 
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Continental Public Lighting 


AT a meeting of the Lancashire and Yorkshire Section 
of the Association of Public Lighting Engineers, as guests 
of the Liverpool Corporation, on 15th December, Mr. Eric 
Smith (regional lighting engineer, Philips Electrical, Ltd., 
Manchester) gave a lecture on “Continental Public 
Lighting.” The lecture was illustrated by slides of street 
lighting in Western Germany, France, Holland, Italy and 
Spain, and also included lighting in some public buildings. 
For example, there was the station square at Arnhem, 
lighted by 250 W fluorescent mercury lamps (MBF) with 
illumination values varying from o-5 to 2-5 lumens per 
sq ft, and the Via Caldara in Milan which has lamps 
with a mounting height of approximately 4oft and spaced 
at approximately soft, the equipment including two 
reflectors per column, each fitted with four 4ft 40 W 
fluorescent tubular lamps. 

Opening the discussion, Mr. Waldram said a remarkable 
installation on the Continent was that on the Autoroute 
de l’Ouest, the main arterial road from Paris through St. 
Cloud. There were high-pressure m.v. lamps in ingenious 
reflectors mounted at 35ft. The h.p. m.v. lamps were 
coming more into operation in this country but they were 
not easy to control. 

Mr. C. C. Smith (city lighting engineer, Liverpool) said 
what impressed him was the high mounting of much of 
the Continental lighting. “We in Liverpool prefer to 
get as high as we can bearing in mind the cost of mainten- 
ance. I think the mounting of the lamps axially is done 
on the Continent because they are working on the lines 
of illumination or general floodlighting of the roads; they 
are spacing very closely and much more lavishly than we 


do here.” Referring to the tendency to tilt the lanterns, 
Mr. Smith said theoretically there was no advantage in 
tilting, although there was some advantage esthetically. 

In the interval between tea and dinner members were 
able to inspect either the electrical and mechanical equip- 
ment of the Mersey Tunnel or the Liverpool street lighting, 
including cold cathode lighting. At dinner in the evening 
Alderman Hugh Carr, chairman of the Lighting Com- 
mittee, proposing the toast to the Association, said he had 
never agreed with the classification of road lighting. He 
thought the lighting of major and secondary roads was 
equally important and should be as one. It was amazing 
to him how little some members of the city council knew 
about street lighting. Since its formation in 1924 the 
Association had grown to international strength and there 
was no reason why it should not keep on growing. 

Mr. Waldram said that a few days ago he travelled by 
plane from Renfrew and at 17,000ft he could see a filigree 
of gold, blue and silver—a beautiful pattern by the lighting 
engineers. Public lighting was an important thread in the 
complex web of a great city. 

Mr. J. P. Heslop said the Liverpool Cathedral, which 
was not yet completed would be a most interesting lighting 
job, although the type of lighting installation would not 
be decided until the Cathedral was nearer completion. 

Referring to Liverpool people who were associated with 
the A.P.L.E., he named Alderman Critchley, who had 
given long service to the work of public lighting and to 
electricity supply; Mr. Charles Smith, the lighting engineer, 
who had been president of the Association; and Mr. Pryce- 
Jones, who also was a past-president. 





Cinema Lighting Code 


THE Cinematograph (Safety) Regulations, 1955, require 
that means of illumination adequate enough to enable the 
public to see their way out of a cinema shall be provided 
in the auditorium and all other parts of the building to 
which the public are admitted. This illumination, known 
as “safety lighting,” has to be kept on when the public 
are in the premises, and must be derived from a source 
other than that which supplies the general lighting of the 
premises. 

The regulations thus require that there shall be available 
on the premises two independent supplies for lighting, 
namely, a supply for the general lighting and a supply for 
the safety lighting, the latter providing the illumination 
in the public parts of the building to such a degree that 
it alone will permit members of the audience to see their 
way out. 

The British Standards Institution has recently published 
a Code of Practice relating to “ Maintained Lighting in 
Cinemas ” which has been prepared by a joint committee 
of the Institution of Electrical Engineers and the British 
Standards Institution. This committee, under the chair- 
manship of Mr. A. F. Steel of the London County Council, 
was widely representative of the licensing authorities, 
cinema exhibitors and theatre managers, architects and 
professional and trade organizations concerned with 
illumination; and during the course of its work many 
measurements were made in cinemas of varying age and 
size. 

The factors which influence the effectiveness of cinema 
lighting, particularly the subdued lighting in the audi- 


s 


torium, are so numerous and varied that it is impracticable 
to prescribe a precise quantitative value for a minimum 
level of illumination. The purpose of this Code is to 
enable these governing factors and their relative effect 
to be assessed when new cinema buildings are being 
designed and when lighting installations in existing cinemas 
are being reviewed from the point of view of effectiveness 
or economy of operation. 

The Code relates to the safety lighting and management 
lighting in the auditorium, passages, stairways, and all other 
parts of cinema premises to which the public have access. 
Some aspects of the general lighting of cinema premises, 
are also considered. It gives guidance on the characteristics 
of such lighting, and indicates how the effectiveness of the 
lighting is influenced by such features as the architectural 
proportions and planning of the building, the layout of the 
seating, the placing of the exits, the decorations and 
furnishings, and the brightness of the screen or stage. The 
recommendations are primarily intended for new cinemas 
but most of the considerations apply equally to the modi- 
fication of existing installations or to the adaptation of 
premises hitherto used for other purposes. 

The Code does not deal with electrical or gas installation 
practice (wiring, pipe-fitting, etc.) and is not concerned 
with that part of the lighting of cinema buildings which 
serves solely for decorative or advertising purposes, nor 
with cleaners’ lighting. 

Copies of this publication, CP. 1007, may be obtained 
from the British Standards Institution, 2, Park Street, 
London, W.1, price §s. 
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PROGRESS IN MANUFACTURE 


Activities of C. A. Parsons & Co., Ltd. 


Db URING the year 1955 orders received by C. A. 
Parsons & Co., Ltd., for turbo-generating plant amounted 
‘o 1,653 MW. These included six 120 MW sets, four 
100 MW sets, two 60 MW sets and nineteen machines with 
outputs ranging from 12-5 MW to 30 MW. The orders 
for the larger machines bring the total number of sets 
constructed or on order to nine 120 MW, ten 100 MW 
aiid fifty-five 60 MW machines. 

To facilitate the construction, erection and testing of 
these large machines a new 26,100 sq ft shop has recently 
been erected at Heaton Works. It is fitted with two 4o ton 
cranes and a 200 ton crane, so that the heaviest parts can 
be handled efficiently. New condensing plant has been 
installed to obtain the high vacuum necessary for the largest 
sizes envisaged and there is also a bank of reactors for 
the loading of the generators. 

Industrial machines include two 15 MW _  turbo- 
generators for the Bowater Paper Corporation. One of 
these will be installed in the Mersey Mill, the turbine being 
of the two-cylinder type and arranged for passing out steam 
at two different pressure points. The other machine will 
be installed in the Thames Mill, the turbine being of the 
single-cylinder type designed to operate under back 
pressure conditions and arranged for passing out steam 
at a single pressure point. 

During the year a record number of turbo-generators 
totalling 1,240 MW capacity have been completed on site 
or put into commercial operation. In this country six 
60 MW sets have been commissioned—the sixth machine 
at Keadby, the sixth machine at Skelton Grange and two 
machines at Stella North and Stella South power stations 
respectively, while machines of 30 MW output were com- 
pleted at Hackney, Connah’s Quay and Belfast. 

Overseas, machines of 60 MW were completed at Wilge 
and Taaibos power stations, South Africa, and 50 MW 
sets at Yallourn and Lake Macquarie power stations, 
Australia. Units of 30 MW output were completed 
at the Tennyson and Port Augusta power stations, 
Australia; at Bulawayo, Southern Rhodesia; at Regina, 
Canada; and in Dublin, Eire. In addition to the above 
machines other sets have been completed in Holland, 





One of five 120 MVA 275 kV Parsons transformers in the Stella 
West substation of the C.E.A. 
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Parsons air bleed gas turbine installed at the National Gas Turbine 
Establishment, Farnborough 


Mexico, Venezuela, Lebanon, Canada, South Africa, Malta 
and Malaya. 

Erection of the plant in the first section at Calder Hall 
is now well advanced. The contract for this section 
includes four turbo-alternators with condensers and 
auxiliaries, eight gas circulators, two dump condensers and 
all the associated gas duct work for two reactors. Further 
orders have been accepted for three times the above plant 
for Calder Hall “ B ” and Chapelcross power stations. 

The air bleed gas turbine installed in the National Gas 
Turbine Establishment at Pyestock was first started early 
in the year, and has since been extensively tested. This 
machine, which is the largest of its type in the country, 
delivers air up to 25 lb/sec and 45 1b/sq in for use in the 
various aerodynamic and combustion test rigs at the 
Establishment. The erection of the 10 MW gas turbine 
generating plant is nearing completion and tests are due 
to begin on this in the New Year. 

A gas turbine, similar to the 2,500 kW prototype 
operating at Heaton Works, has been delivered to Singa- 
pore, and it is nearing completion. It will provide stand-by 
power for the power station auxiliaries, and can be started 
from batteries in the event of a complete power failure. 
The 15 MW gas turbine supplied to the Central Electricity 
Authority for Dunston “ A” power station, was commis- 
sioned in November, while the 1,800 h.p. coal-fired loco- 
motive gas turbine is now being erected on the locomotive 
frame and tests are about to begin. 

During the year a fourth turbo-blower was put into 
commission at the Seraphim plant of the Appleby- 
Frodingham Steel Co. These machines each deliver free 
air at 80,000 cu ft/min and 30 Ib/sq in. A fifth machine 
has recently been ordered by the same company and it 
will be the largest turbo-blower in the world, its duty being 
to deliver free air at 160,000 cu ft/min and 35 lb/sq in. 

The number of orders received during the last twelve 
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months for power and distribution transformers and metal 
clad reactors continues to reflect the increasing use being 
made of electricity both at home and overseas. The 
National Coal Board have ordered for their power station 
under construction at Grimethorpe three 25 MVA 
generator transformers for stepping up the voltage of the 
three Parsons 20 MW turbo-alternators ordered at the same 
time; for two 15/18-75 MVA, 66/11 kV transmission 
transformers; and for fourteen station and auxiliary units 
having a total rating of more than 19 MVA. 

Several orders for large power transformers for use in 
this country have been received, including those for five 
15 MVA, 66 kV units, one 20 MVA, one 15 MVA, two 
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10 MVA, and ten 7-5 MVA, 33 kV transformers. Orders 
for transformers and reactors for use in many different 
parts of the world, including Australia, British Guiaria, 
Canada, Chile, Gibraltar, Gold Coast, Granada, India, 
Malaya, Nigeria, North Borneo, Persia, Rhodesia, South 
Africa, Trinidad and Venezuela have been completed 
during the period under review or are being constructed. 

During the period under review a number of generator 
and large power transformers have been put into service 
in this country and overseas. The first of five 120 MV, 
275/132 kV three-phase auto-transformers to be manu- 
factured by Parsons for the C.E.A. Stella West substation 
has been completed and the second is in course of erection. 





INDUSTRIAL 


The discussion on the I.E.E. paper entitled “‘ Intensifica- 
tion of the X-Ray Image in Industrial Radiology,” which 
was summarized in our issue of 16th December, was 
opened by Dr. H. G. Taylor (British Welding Research 
Association), who said that for very accurate high-speed 
inspection in industry, fluoroscopy, using the image intensi- 
fier, provided the best means. Almost all pressure vessels 
of Class 1, for instance, had to be inspected completely and 
an X-ray picture taken of the longitudinal and circumferen- 
tial seams. This was very expensive. What was required 
was a method of finding any defect quickly and then 
radiographing it; such a combined operation with the 
image intensifier in welding would have great possibilities. 


Inspection of Welds 


Mr. E. van Someren (Murex Welding Processes) felt that 
the apparatus should be suitable for the inspection of welds 
to the A.P.I.-A.S.M.E. standard of the U.S.A. (not quite 
up to the Class A pressure vessel standard in this country) 
in the range % to fin steel, which would cover much of pipe 
welding. The possibility of fluoroscopic inspection with 
the weld twisted while under observation, so that the plane 
of a crack fell along the axis of the inspection beam, was 
attractive, but many pipes could not be twisted in this way. 

Mr. J. C. Rockley (Ministry of Supply) considered that 
the paper described one of the most important X-ray 
developments for many years. The examination of welded 
seams was particularly favourable to the instrument, but 
castings would have to be twisted into various positions to 
cover the whole of the metal. He had radiographed some 
small light alloy castings in which defects, such as 
microporosity, pinhole porosity and shrinkage cracks were 
present, using ordinary radiographic methods and the 
authors’ image intensifier; in every case the contrast with 
the image intensifier was much greater, but in no case was 
the thickness greater than rin. 

Mr. H. I. Allwood (E.E.C.) referred to the scintillations 
observed as a result of the quantum nature of the X-ray 
beam and absorption of the X-rays in the fluorescent screen 
in the first stage of the tube. Their visibility in the final 
picture indicated that not much could be gained by further 
improvement in performance of the later stages of the tube. 
Further reduction in exposures could only be achieved by 
ensuring that a greater proportion of the X-ray quanta 
which emerged from the objects under examination were 
absorbed in the fluorescent screen. Substantial improve- 
ment might be achieved only by not converting the X-ray 
quanta to light quanta. 

Mr. R. H. Halmshaw (Ministry of Supply) suggested 
that the data given by the authors for ordinary fluoroscopy 
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had not been obtained under typical conditions. Using an 
ultra-fine-focus fluoroscopic tube with a source-screen focus 
distance of 20in, D.I.N. penetrameter sensitivities of about 
I> per cent could be obtained on aluminium thicknesses 
between 1 and 23in, and 3 per cent was possible through 
lin of steel. 

Mr. W. Bamford (Hilger & Watts) dealt with the applica- 
tion of an image intensifier to X-ray diffraction patterns and 
suggested that, for so small an image, two or more inten- 
sifiers might be used in series. 

Mr. J. J. Bliss said he had at one time been concerned 
with the examination of shell fuses by X-rays, fluoroscopy 
not being allowed since a permanent record had to be kept. 
Originally they were radiographed, but the film was very 
costly, and so, since detail was of no importance and it 
was merely a question of ensuring the correct assembly 
of components, sensitized paper was used, the fuses being 
laid sixteen at a time on trays and radiographed on sensi- 
tized paper, with a saving of 60 per cent or more in the 
cost. The use of an image intensifier to produce a micro- 
film might make a further saving in cost, but with the 
limitation to a §in diameter circle not more than four 
fuses, and in some cases only one, could be dealt with at 
a time. 


Turbine Blade Examination 


For one type of turbine blade where rejections were as 
high as 50 per cent, no blade was put into service without 
radiographing. It was found that if all blades were first 
examined under an image intensifier 30 per cent could be 
rejected immediately, leaving only 70 per cent to be radio- 
graphed. The possibilities of cine-radiography in industry 
should be considered. In medical work, movement, even 
where some clarity was sacrificed, could bring out other- 
wise unnoticeable defects. 

Mr. G. Syke suggested that if the image intensifier was 
useful with y radiation with caesium, iridium and so on, 
it might considerably extend the scope of y radiography in 
the heavier thickness ranges, where X-rays became too 
costly. 

In replying to the discussion, Mr. W. F. Cox informed 
Mr. S. N. Pocock that it was too early to estimate average 
tube life. He had not noticed much difference in the resolu- 
tion between the three tubes which he had used. Near 
the end of its life a tube became gassy and a permanent 
background glow developed, but the resolution was not 
affected. Dr. Nemet said that the handling gear designed 
for use with the image intensifier was of primary practical 
importance; the value of the method would depend largely 
on the quality of the mechanical engineering applied to it. 
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Power, Population and Prosperity 


WORLD ENERGY RESOURCES AND CONSUMPTION 


re 

I HE Melchett Lecture for 1955 was delivered before the 
Institute of Fuel by Dr. A. Parker (director of Fuel 
Research, Department of Scientific and Industrial 
Research). Experience during the past 150 years, he said, 
had revealed that availability of power at reasonable cost 
to assist human labour was a principal factor influencing 
national income and thus the standard of living. His 
lecture was devoted to a review of power and productivity 
and their rates of utilization in relation to size of popula- 
tion, having regard to the rapidity of scientific and tech- 
nical developments. 

Energy resources were divisible into two groups: first, 
energy “ capital,” i.e. that within the earth at its formation 
and that accumulated over a long time from the sun’s 
radiant energy, suich as coals and oils; secondly, energy 
“income,” received by direct radiation from the sun. 
Nuclear energy should presumably be regarded as energy 
capital. World resources of capital-energy fossil fuels are 
shown in Table 1. 

Terrestrial heat energy had been estimated at 100 million 
times that of the probable reserves of coals, but only a 
very small part was within two or three miles of the surface. 
Reserves of uranium and thorium probably had an energy 
value 25 times that of the resources of coals and lignites. 

Energy as income, received from the sun, amounted to 
the equivalent of 17 million million tons of coal a year. 
The contribution of wood and other plant life might be 
increased to the equivalent of 500 million tons, and of tidal 
and non-tidal water to 1,500 tons. 

World consumption per person of energy in 1954, as 
shown in Table 2, for a population of 2,500 million was 
2-6 times that in 1904 for two-thirds of the number of 
people. The amount per person per annum for different 
countries varied very greatly according to the state of 
industrial development and the standard of living, e.g. less 
than a third of a ton in India to 8 tons in the U.S.A., which 
consumed more than one-third of the energy used by the 
world though ,its population was only one-sixteenth of 
the total. 


The Next Hundred Years 

A doubling of world population within the next 100 
years would necessitate a food production two to three 
times as much as that to-day and the yearly demand for 
fuel and energy would probably reach the equivalent of 
15,000 million tons of coal the resources of which would 
cost increasingly more to exploit. The major factors 
limiting progress would, however, be problems of food 
and water supplies. 

In Great Britain a population of 57 million might be 
expected in 2000 and 61 million in 2050. Assuming an 
average increase of 2 per cent compound in the demand 
for fuel and power to increase industrial productivity (with 
no great change for heating buildings), the coal equivalent 
required in the year 2000 would be 450 million tons and 
in the year 2500 over 1,000 million tons (8 tons per head). 
Possibly a more realistic approach would be by extrapola- 
tion of the curve for coal-equivalent consumption, which 
would indicate 300 million tons a year 50 years from now 
and 350 million tons a century hence. The next twenty 
years would be critical, since oil and nuclear power involved 
imports and the reduction in coal exports must be counter- 


TABLE |I.—CAPITAL ENERGY RESOURCES OF FOSSIL FUELS 





























Probable 
Proved and Bituminous coal 
reserves, possible equivalent 
Resource thousandsof reserves, _—————————-— 
million th ds of | Th d Per cent 
tons million | of million | of total 
tons tons | 
Coals and lignites . 1,020 4,800 4,400 | 91°8 
Petroleum... aes 22 100 150 31 
Methane’ in coal 
measures ... es -- —- 45 0-9 
Natural gas with 
petroleum... io — _- 90 | 1-9 
Oil in oil shale oS — 30 | 45 | 09 
Peat (25 per cent } | 
moisture) ... ae — 130 65 1-4 
Totals... si — — 4,795 100°0 





TABLE 2._ANNUAL taal" fai OF FUEL AND ENERGY 
IN I 





| Bituminous coal 
equivalent, 
million tons 


Fuel or energy Per cent of 


Coals and lignite “a ies se 1,650 45°2 
Petroleum ts ae a dea ane 1,050 28°83 
Natural gas et. oe “n =e 400 11-0 
Wood... ae im “as aes sa 250 68 
Water power ... $43 De ee a 230 63 
Peat, shale oil, waste materials, etc. ... on 70 1-9 

Total a ee ra a Ae 3,650 100°0 











balanced by exports of manufactured goods in face of 
growing competition from abroad so as to maintain living 
standards. Productivity must increase not only in total 
but also in relation to wages. One factor, though not the 
only one, would be a greater and more efficient use of fuel 
and power and, not least, of manpower. 





South African Railway Electrification 


It is expected that in the near future the South African 
Railways Administration will embark upon further electrifi- 
cation schemes, especially in the Transvaal, where there 
is a need to complete the electrification triangle, Johannes- 
burg, Pretoria, Vereeniging, taking in at the same time 
the expanding Klerksdorp area. It is now expected that 
the track beyond Welverdiend will be electrified, the 
additional 60 miles to Klerksdorp eventually providing an 
unbroken electrified track from Johannesburg to Klerks- 
dorp; later Johannesburg would be linked to Vereeniging 
by electric railway. In Natal the electrified system might 
be extended to link Cato Ridge and Rossburgh. At the 
present time there do not seem to be any further plans 
for the extension of railway electrification in the Cape. 

The Minister of Transport said in Pretoria that under 
the five-year plan of the development branch of the South 
African Railways submitted to him, the possibility of 
electrifying the whole Witwatersrand system up _ to 
Kroonstad and the line between Welverdiend and Klerks- 
dorp was being studied. It seemed that electrification on 
this scale would be one of the solutions to existing 
transport difficulties. 

The change-over of the traction supply on the Cape 
Town-Simonstown suburban electric railway line to 
3,000 V, which was to have taken place on 28th November, 
has been postponed. A senior railway executive in Cape 
Town said that the new system would speed up the service 
from Cape Town to Simonstown, the 3,000 V units having 
a greater acceleration than the 1,500 V units now in use. 
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Electronic Measuring In 


An Increasing Field of Use for Electronic Voltmeters and Testing Sets 


The increasing use of electronic devices and instruments ° 
in industry and communications calls for more and more 
knowledge of these instruments on the part of electrical 
engineers and technicians, and not only those engaged in 
light-current and telecommunications services. This 
article describes in outline some of the different classes 
of electronic voltmeters now used, with a typical example 
of each in some detail. When making voltage tests on 
equipment during servicing or inspection either a multi- 
range voltmeter or a test set is required, and in general 
three types of instrument are needed: one for “ power ” 
circuits, d.c. or a.c.; one for high-impedance, low-power 
circuits; and finally one for high-frequency circuits. Very 
often one type of instrument serves both the last two cases. 

For power measurements the moving-iron voltmeter 
reads both d.c. and a.c. within industrial accuracy, for 
good makes, but since the current consumption exceeds 
that of a moving-coil voltmeter for most ranges the latter 
is preferable for d.c. measurements, especially for wide 
ranges. But most such test work is now carried out with 
a universal test set of some type, such as the ““ AvoMeters ” 
which are multi-range test sets each with a moving-coil 
movement for d.c. and a metal rectifier network for a.c. 
Measurements beyond the scope of this class of instrument 
include most audio, carrier and radio frequencies: elec- 
tronic devices used in conjunction with normal indicating 
instruments, mainly moving-coil, enable these measure- 
ments to be made readily. 

The valve voltmeter is a most useful instrument for 
measuring beyond the limits of electromagnetic types. In 
general, all electromagnetic voltmeters are limited as to 
maximum resistance which, although it may be high enough 
for power measurements, is often much too low for most 
electronic circuits, where the current taken by an electro- 
magnetic voltmeter may considerably exceed that in the 
circuit to be measured, with the result that a much lower 
reading is obtained on account of the voltmeter forming 
a parallel path and so reducing the effective impedance of 
the part of the circuit being measured, which is often in 
series with another high impedance. The second important 
requirement is that voltages at very much higher fre- 
quencies may be measured than with electromagnetic types; 
in many instances the upper limit is in megacycles per 
second, depending on the input circuit, which must be of 
high h.f. impedance, comprising both high input resistance 
and low input capacitance. 

Most valve voltmeters are a.c. mains operated, with an 
internal transformer, rectifier and smoothing circuit, usually 
also with some form of stabilization against line voltage 
changes. A few instruments have been made, mainly 
single-valve instruments of limited range, which are self- 
contained with one or more cells. The simplest type is 
the plain diode voltmeter in which a single diode valve 
rectifies the input a.c. and charges a capacitor across which 
is connected a high-resistance moving-coil voltmeter which 
measures the peak voltage of one half of the wave. The 
battery provides heater current only. 


Waveform Error 


The use of a valve of any type commonly introduces a 
complication, since it is generally the r.m.s. value of voltage 
which is required to be measured, and depending both on 
the actual circuit and on the part of the valve characteristic 


used at the time, the resulting current measured may vary 
widely. This results in a waveform error when the calibra- 
tion is in r.m.s. volts, as is normal. The diode voltmeter 
gives a reading more nearly equal to the peak voltage than 
the r.m.s. value. All other valve voltmeters may give 
readings proportional to mean, r.m.s. or peak volts, and 
in some cases the reading varies with different ranges, 
and in still other instruments the reading actually varies 
over the scale for a given range. This limitation should 
be realized, as it is possible for an error of Io per cent 
or more to occur when the waveform is non-sinusoidal. 
The highest accuracy is therefore obtained when the wave- 
form is truly sinusoidal. 

In order to obtain good high-frequency operation it is 
essential to reduce losses in the instrument to the mini- 
mum. The capacitance of a length of twin conductor used 
to connect the test source to the voltmeter is usually far 
too great to allow of accurate h.f. use, and it is common 
to employ a probe, containing the initial rectifier in the 
form of a miniature low-capacitance diode, with a short 
terminal pin which can be touched on the conductor at 
the point to be measured. From the probe to the valve 
voltmeter proper only d.c. is then carried, so that the 
capacitance of the cable has no significance and forms no 
limitation on the maximum frequency range. 

The original valve voltmeters comprised a single valve, 
either a diode or a triode. With a triode two forms of 
valve characteristic may be used to measure voltage, these 
voltmeters being of the anode-bend or the grid-leak type. 
With both types the range that may be measured is narrow, 
usually from tens of millivolts to tens of volts. The input 
impedance is not always very high, and in general such 
simple types are now almost entirely superseded by multi- 
valve types. 


Multi-Valve Types 


A valve voltmeter of any type to read alternating voltages 
necessarily involves some kind of rectifier, although in the 
case of the single-valve triode instruments this may also 
act as an amplifier in addition. Further, to obtain either 
or both low ranges and a wide overall range an amplifier, 
usually with a variable attenuator, must be used. Conse- 
quently nearly all commercial voltmeters now embody 
stages providing both rectification and amplification, being 
arranged basically as an amplifier-rectifier or as a rectifier- 
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General arrangement of the Furzehill V.200 2-stage amplifier- 
rectifier voltmeter 


a scebiat bai 





ats cs Nie BL LDS De cacnaitaie 


amp 
indi 
Rec 
teris 
nece 
4.C. 
othe 
of \ 
may 
in si 


Am 


am 
follc 
fait 
ther 
rect 
fror 
rect 
amy 
of 1 
the 


incl 
stan 
anc 
goo 
Va 
imp 
the 
I0 | 
5 pi 
a le 
acr( 
R-C 
leve 
witl 
swi 
the 
soc 
low 
is I 
ran 
the 
of | 
of 1 
bei 
log: 
giv: 
the 
this 


gan 
fier 
low 


stag 
eac 
see 
ran 
inp 





BER 19955 


ELECTRICAL REVIEW 30 DECEMBER 1955 


ig) Iastruments 


4 Sets 


ay vary 
calibra- 
tmeter 
ge than 
ay give 
ts, and 
ranges, 
r Varies 
should 
er cent 
isoidal. 
> WaVe- 


MN it is 
> mini- 
or used 
lly far 
ymMmon 
in the 
1 short 
ctor at 
> valve 
at the 
‘ms no 


valve, 
‘ms of 
, these 
¢ type. 
arrow, 
input 
| such 
multi- 


tages 
in the 
y also 
either 
dlifier, 
Sonse- 
nbody 
being 
tifier- 


er- 


Bi seb pices hi 





Bv E. H. W. BANNER, T.D., M.Sc., M.LE.E. 


amplifier, although in some cases the functions of the 
individual valves and circuits are not clearly separated. 
Rectifier-amplifier voltmeters have the excellent charac- 
teristic of a wide band-width, but the d.c. amplifier 
necessary is, in general, somewhat less stable than is an 
a.c. amplifier, and the minimum range is limited. On the 
other hand amplifier-rectifier voltmeters have a wide range 
of voltage, including from a few millivolts upwards, and 
may more readily be made of a wide overall voltage range 
in several steps. 


Amplifier-Rectifier Voltmeter 


The elementary arrangement comprises a wide-band 
amplifier which is able to deal with all desired frequencies, 
followed by a detector or rectifier also capable of dealing 
faithfully with the same range of frequencies; the output 
then feeds a microammeter as an indicator. Preceding the 
rectifier unit there requires to be a capacitor to stop d.c. 
from the amplifier affecting the a.c. signal passed to the 
rectifier. Limits of frequency are imposed largely by the 
amplifier bandwidth and to some extent also by the type 
of rectifier employed; thus a metal rectifier would limit 
the maximum frequency to some kc/s. 

The essentials of a good voltmeter of this type therefore 
include high input impedance, wide bandwidth with con- 
stant gain, and a high degree of independence of perform- 
ance with variations in mains voltage. An example of a 
good commercial instrument of this type is the Furzehill 
V.200, the salient points of which are given. The input 
impedance is 10 megohms on all but the lowest range and 
the frequency bandwidth is 10 c/s to 6 Mc/s, or up to 
10 Mc/s at a reduced accuracy, which is otherwise about 
§ per cent. This wide bandwidth is gained by employing 
a low stage gain and more valves, with negative feedback 
across each half of the amplifier. In addition, the anode 
R-C time constants are suitably staggered to give a nearly 
level overall response. The probe provided may be used 
with or without an internal attenuator controlled by a 
switch; alternatively, the probe may be disconnected and 
the input applied to the voltmeter via a coaxial plug and 
socket. The probe is used without the attenuator on the 
lowest range of 1 mV, on which range only the impedance 
is I megohm. Without the probe and its attenuator the 
ranges are I, 10 and 100 mV and I, lo and 100 V. With 
the probe attenuator the ranges are all increased by a factor 
of 10, giving a maximum range of 1 kV. The presence 
of up to 600 V d.c. associated with the alternating voltage 
being measured has no effect on the measurement. A 
logarithmically-scaled milliammeter is used, of range 1 mA, 
giving continuity of ranges and constant percentage 
accuracy throughout the range from 100 nV tor kV. With 
the logarithmic scale a linear decibel scale is possible, and 
this is provided, marked 0-20 dB. 

Range-changing is accomplished by the use of two 
ganged attenuators, one before the first stage of the ampli- 
fier and the other before the second stage. On the two 
lowest ranges there is no attenuation, but for ranges 3 to 6 
there is progressively a loss of 20 dB per step in the first 
stage and in the second stage the attenuation is 20 dB for 
each stage for ranges other than the lowest. It will be 
seen that the change in attenuation is not constant as the 
range is changed, but it is arranged to provide constant 
input level to the amplifier of 1 to 10 mV over the scale 
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Mullard valve voltmeter, type E.7555/2 
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for each range other than the lowest, on which range it is 
100 pV to I mV. 

In this way each stage of the amplifier works with a 
constant input at all ranges, the change of range varying 
only the attenuator output, and this being only resistive 
and capacitive there is no added error due to change in 
electrical input and output. 

The amplifier consists of two generally similar 3-stage 
resistance-capacitance units, each preceded by the range- 
changing attenuator. Each amplifier has negative feed- 
back by a factor of 20 dB, resulting in considerable 
stabilization against line voltage changes. The overall 
performance of the amplifier is that of a constant-current 
generator feeding an output impedance of 600 ohms; the 
maximum undistorted output is 1-75 V at this impedance, 
or about 3 mA, and the overall gain is about 65 dB. By 
switching, the amplifier may be used independently of the 
voltmeter. Initial line voltage stabilization is carried out 
by following the full-wave valve rectification by capacitance 
smoothing and two Mullard stabilizer valves. This results 
in not more than 1 per cent additional error when the 
mains voltage varies by 10 per cent. Heater currents are 
separately stabilized by a barretter. 


Rectifier-Amplifier Voltmeter 


An example of this voltmeter is the Mullard type 7555/2 
(type 7555/3 is similar except for the omission of the 
ranges above 500 V). There is a shunt diode rectifier and 
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a balanced 4-valve d.c. amplifier. Negative feedback is 
carried out to a high degree and results in sufficient 
stabilization against mains voltage fluctuation and valve 
ageing to give an accuracy within 3 per cent up to the 
500 V range. Due to its type the peak voltage is read, 
although with pulsed waveforms a slightly lower value than 
true peak will be indicated. 

The double-diode rectifier is carried in the probe, with 
a long-tailed pair coupled to balanced cathode-followers. 
The output of the cathode-followers is fed back to the grids 
of the long-tailed pair forming nearly 100 per cent negative 
feedback. The second diode circuit in the probe is used 
to balance out the effects of contact potential and the 
residual diode current. The diode being mounted in the 
probe results in a low capacitance of only 9 pF, but for 
the high ranges of 5 and 15 kV the input is taken direct 
to panel terminals with a higher capacitance. The resistive 
component varies with range and frequency from about 
300 kilohms to 30 megohms. On the highest ranges, direct 
on the panel, it is 100 and 300 megohms, respectively. The 
ranges are 100 mV to 1,500 V, d.c. or a.c. (peak) and 
when the probe is used the frequency response is constant 
over the range of 30 c/s to 100 Mc/s. Measurements of 
direct voltage are made directly at the panel terminal, the 
rectifier not being needed. 


Bridge-Balanced Amplifier 


One class of rectifier-amplifier voltmeter employs a 
bridge-balanced d.c. amplifier which results in considerable 
stability if it is correctly designed. For a.c. measurements 
a diode is used in a probe, and the d.c. signal voltage is 
then fed to the bridge. The bridge itself may include 
one, two or four valves, with resistances forming the 
other arms. Further alternatives using two valves are: 
resistance in the anode circuit, and resistance in a cathode- 
follower circuit. The use of a bridge enables the no-signal 
current to be cancelled so that a true electrical zero can 
be attained, making the scale direct reading. Commonly, 
a double-triode valve is employed, with additional inherent 
balance. Two Marconi instrument valve voltmeters of 
this general type employ a 4-valve bridge circuit as 
amplifier, with two cathode-followers in series, the lower 
pair providing a high anode impedance to the cathode of 
the upper pair. These instruments are the TF.428 B/2 
and the TF.958. The basic circuit is as the diagram for 
the valve bridge, and the preceding diode unit for a.c. 
measurements. The former type can be used up to the 
very high maximum frequency of 100 Mc/s, the instru- 
ment thus being serviceable from power to very high radio 
frequencies. The TF.958 is a sealed tropicalized instru- 
ment with the same frequency range of 20 c/s to 100 Mc/s, 
and will also read direct voltages on a centre-zero scale. 


D.C. Microvoltmeter 


A completely different form of valve voltmeter is the 
Pye d.c. microvoltmeter. This is a combined d.c. galvano- 
meter with an a.c. amplifier, the output of which is subse- 
quently rectified and measured on a robust pivoted 
moving-coil indicator. 

The originating system is electromagnetic in that there 
are two rigidly coupled moving coils; one of these swings 
in the air-gap of a permanent magnet and the other in the 
gap of a laminated field system carrying a.c. excitation. A 
very small input d.c. provides a limited rotation which is 
too small to be indicated reliably, but this movement also 
deflects the second coil and an alternating e.m.f. is induced 
in it, on account of the a.c. excitation. This e.m.f. will 
vary in magnitude and polarity with the test voltage, and 
after valve amplification and feedback provides an indica- 
tion on a centre-zero scale. The highest sensitivity is 
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Avo electronic multimeter, type CT.38, open and showing additional 
range elements 


10 pV for full-scale deflection, with other ranges of X Io, 
X100 and X1,000. The instrument is most useful as a 
calibrated d.c. microvoltmeter and as a very sensitive null 
detector for d.c. bridges and potentiometers. The instru- 
ment was described more fully in the Electrical Review of 
19th August last. 


Vibrating-Reed Amplifier Voltmeter for D.C. 


An apparent reversion to an old type of rectifier, the 
mechanical, is the vibrating-reed amplifier in which a small 
electromagnetic switch cyclically varies the capacitance of 
a small capacitor carrying a d.c. charge provided by the 
d.c. source to be measured. This variation develops an 
alternating component of voltage across the capacitor and 
the resulting current, passed through an isolating capacitor, 
is then amplified and fed to a phase-sensitive rectifier, with 
adequate feedback to produce stability and linearity of 
response. Among the electrometers of this type is the 
“ Vibron ” d.c. amplifier voltmeter of Electronic Instru- 
ments, Ltd., illustrated above. Inset is the vibrator unit, of 
the plug-in type. Ranges are 10, 100 and 100 mV, and 
by switching both positive and negative polarities may be 
measured. More elaborate vibrating-reed electrometers 
are employed in various ionization radiation measuring 
instruments. 


Electrometer Voltmeter 


Another form of electronic voltmeter is the Baldwin 
electrometer voltmeter. This has an input electrometer 
valve and a pentode amplifier with a cathode-follower, the 
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dication being on a microammeter. The basic circuit is 

ie to Farmer, and is used mainly for measuring small 
‘onization currents in radiological work. The electro- 
.seter valve as the input produces the very high impedance 

‘ about 10! ohms (10 kKMM®2) and less than 1 pF 
-spacitance. As a d.c. null detector it will indicate 10 mV 
out of balance, but its main scope is in the measurement 
cf high voltage fields where almost any other instrument 
sas too low an impedance to allow a correct reading to 
»¢ made. Ranges are direct up to +500 V, and high 
cesistances and small currents can also be measured with 
.uxiliary resistors, including currents down to as little as 
10-* A. 


Electronic Test Sets 


In addition to valve voltmeters measuring only volts, 
there are a few commercial test sets available which have 
a much wider range of measurement, some including 
current, resistance and capacitance, while there is also a 
scale of decibels and output power with some models, both 
referring to a given power level. 

Typical electronic multi-range test sets include the Avo 
electronic test meter and the Avo model CT.38. The 
former has 56 ranges and the latter 95. Since the model 
CT.38 has such an extremely wide overall range it is of 
considerable scope in electronic testing. The ranges 
extend from 250 mV to Io kV, d.c. and a.c., and 10 vA 
to 25 A, d.c. and a.c., with resistance ranges of 0-2 {2 to 
1 kMQ. 

Another universal test set is the Philips analyser, model 
GM.7635, measuring to I kV, d.c. and a.c., as well as 
300 mA, d.c. There are several electronic resistance 
measuring instruments. In general, they are equivalent 
to the resistance-measuring portions of the various universal 
test sets. Much higher ranges can be attained than with 
electromagnetic ohmmeters. Some of these include the 
Allied Electronics megohm-meter in which a current of 
the order of microamps or milliamps is passed through the 
resistance on test and the voltage drop measured by a valve 
electrometer circuit. There are three ranges, covering 
from 20 MQ to 50 KM. 


Solartron phase-sensitive voltmeter: A, buffer amplifier; B, signal attenuator; 
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Among electronic test sets should be mentioned the 
“ Televet ” of Airmec, Ltd. This is extremely compre- 
hensive and is not only a passive measuring instrument as 
a voltmeter and an oscilloscope, but is also an active signal 
generator as a low-frequency oscillator, amplitude- 
modulated signal generator, television pattern generator 
and “‘wobbulator.” These generating functions are beyond 
the scope of this article and are not further mentioned here, 
but their inclusion should be noted, since the instrument 
is an extremely versatile test set. Voltage measurement is 
in two stages; as a high-voltage instrument it will measure 
up to 20 kV, the lowest being 200 V, all including d.c. 
positive and negative to earth, d.c. between unearthed 
points, a.c. peak to peak, a.c. peak to peak superimposed 
on d.c. For all these measurements a probe is used and 
the signal wave noted on the c.r.t., the deflection of which 
is brought to zero by manual operation of calibrated dials. 
The input impedance is the exceedingly high value of 
100 M{). There is a lower range of 200 V, while the 
minimum range is 20 V on d.c. and 2 V on a.c., at a lower 
impedance of 10 MQ. The probe quoted above is for 
high-voltage measurements; alternative probes are used 
for r.f. and 1.f. measurements. 


Phase-Sensitive Quadrature Voltmeters 


The normal voltmeter, of any type, reads the voltage 
or potential difference existing between two points, or 
between a live point and earth. On occasions it is required 
to measure and compare two voltages having a phase-angle 
between them, such as a fixed reference voltage and a 
second voltage of constant or variable amplitude, but with 
a variable phase-angle with respect to the first voltage. 
Two such instruments are the Solartron phase-sensitive 
voltmeters, VP.250 and VP.253. Among the purposes 
for which these voltmeters may be used are the determina- 
tion of transfer functions, direct plotting of Nyquist 
diagrams, network analysis, transformer amplifier testing, 
dynamic balancing and, of course, servo-motor systems. 
They may also be readily used as a.c. null detectors. 
These two phase-sensitive voltmeters are generally similar 
except for the frequency ranges: these are 20 c/s to 20 kc/s 
for the VP.250 type voltmeter and 
0-5 c/s to I kc/s for the VP.253 
model. 


C, amplifier ; D, signal drive amplifier ; E, frequency-compensated amplifier ; F, reference Two input sources each pass 


attenuator; G, reference drive amplifier; H, quadrature phase-shift; |, quadrature 
drive amplifier; J, reference instrument; K, quadrature instrument 
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through an amplifier and a variable 
attenuator, the latter providing the 
seven half-decade ranges. Each circuit 





is then further amplified and the 





"4 Dab Fel 4 Det Do 
+ + 4 4 
































resultant of each of the two circuits 
is fed to wattmeters, which being 
thermal read true r.m.s. values. 

Since one of the circuits corresponds 
to the constant reference voltage and 
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the other to the unknown source, the 
product is proportional to the voltage 
and phase-angle of the unknown 
source. 

The two wattmeters are so con- 
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nected that there is a constant phase 
angle of 90 deg between their refer- 
ence voltages, via the quadrature 
phase-shift, thus one reads the in- 
phase and the other the quadrature 
































components. Scale ranges are 5 and 
15 V. 

Acknowledgment is made to those 
firms who kindly provided information 
and data on their instruments and the 
illustrations. 
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International Productivity Essay 

Competition 

To encourage young people to look 
for and study methods of increasing 
productivity the British Productivity 
Council is co-operating with the 
European Productivity Agency (E.P.A.) 
in promoting an international pro- 
ductivity essay prize competition. Five 
prizes will be awarded in each 
participating country by the E.P.A. 
They will consist of a visit to Paris 
and a tour of about ten days of 
at least one European country. 
Nationalities will be mixed in groups 
as far as possible, so that prize- 
winners can exchange ideas and learn 
more about each other’s countries. 
Expenses of travel, accommodation, 
etc., will be provided by the E.P.A. 
National productivity centres of many 
European countries are co-operating. 

The competition is limited to 
students who are now attending a 
course of study in industrial or 
technical subjects (including economics 
and agriculture) endorsed by a 
recognized educational body. They 
must be under twenty-seven years of 
age at 31st December, 1955. 

Essays should . describe how a 
significant increase in productivity has 
been achieved in some specific plant, 
firm or organization through the intro- 
duction of new methods or the use of 
special techniques. Forms may be 
obtained free from the British Pro- 
ductivity Council, 21, Tothill Street, 
London, S.W.1, up to 6th February, 
and essays must reach the Council by 
7th March. 


Work Study Films 


Faced with the shortage of labour 
and rising costs, British industry is 
showing a lively interest in the subject 
of works study—a technique for 
increasing efficiency without great 
capital expenditure—and the British 
Productivity Council has just pro- 
duced three films on the subject. Last 
week a preview of the films, which are 
entitled “ Introducing Works Study,” 
“The Whole Works ” and “ All Over 
the Shop,” was given in London. 
They are not designed to teach works 
study, which can only be done by a 
full course of instruction; their aim is 
to interest people in the subject to the 
point where they will wish to find out 
more about it, and to demonstrate by 
practical examples some of the ways 
in which it can improve productivity. 

The Council states that the films are 
the first of a series which, when com- 
pleted, will cover all aspects of the 
technique and its applications, not 
only to industry, but to retailing and 
distribution, office work and farming. 
Copies may be obtained, on hire, from 
the Central Film Library. Those 
wishing to buy copies should apply to 


the Council’s Visual Aids Officer, 21, 
Tothill Street, London, W.1 (tele- 
phone: Whitehall 1671). 


Contract Price Formulz 

The British Electrical and Allied 
Manufacturers’ Association has issued 
the figures for its contract price adjust- 
ment formule. In each case the rate 
of pay for adult male labour at 17th 
December is deemed to be 162s od. 
The “ cost of materials ” figures are:— 

For electrical machinery and equip- 
ment the Board of Trade index figure 
published on 17th December is 192°8. 

For turbo-generating and _ allied 
plant: Materials used in mechanical 
engineering industries, 174-6; blast 
furnaces and iron and steel smelting 
and rolling (40 and 41), 156-9. The 
price of #in o/d 18 s.w.g. brass con- 
denser tubes (Metal Bulletin, 16th 
December) is 4s 83d per lb. Out- 
standing contracts covered by the 
B.O.T. intermediate products index: 
The index figure for intermediate 
products (17th December) is 379-7. 


S.I.M.A. Instrument Centre 


A permanent exhibition by member 
firms is to be opened by the Scientific 
Instrument Manufacturers’ Associa- 
tion at its headquarters at 20, Queen 
Anne Street, London, W.1, on 9th 
February. This decision follows the 
recent taking over by the S.I.M.A. of 
the entire building, necessitated by 
the rapid growth of the instrument 
industry. The exhibition will cover an 
entire floor of “S.I.M.A. House,” 
which has been completely redecorated 
in modern style. Since sufficient space 
is not available to enable all member 
firms to show their products at the 
same time, space will be allocated by 
ballot for limited periods, so that the 
exhibits will constantly change. A 
comprehensive library of members’ 
catalogues is also being established. 


Royal Tour of Nigeria 

Among communications equipment 
being flown to Nigeria to help deal 
with the heavy Press and other tele- 
graph traffic expected in connection 
with next month’s Royal tour, are 
some of the latest tye of regenerative 
repeaters supplied by the Automatic 
Telephone & Electric Co., Ltd. 


Capital Investment in Argentina 


At a Press conference in November, 
Dr. Alizon Garcia, Minister of 
Finance, explained the Argentine 
Government’s policy in regard to 
capital investments in the form of 
imports of new machinery (including 
complete plants). This machinery, he 
said, must be for processing goods 
which at present have to be imported or 
which might be exported. In order 


to ensure the economic development 
of the country, which shortage of 
foreign currency might otherwise 
arrest, the Argentine Government had 
decided to encourage investments for 
the exclusive account of firms or 
persons abroad, or by agreement with 
firms with Argentine capital already 
installed in the country. Some pro- 
posals had already been made. 
Because of the power shortage, those 
making proposals would have to 
import the necessary equipment to 
provide the power, unless the industry 
was being established in a zone where 
power was available. 


Ulster Electricity Staffs’ Wages 


Nearly 400 workers employed by 
the Electricity Board for Northern 
Ireland have been awarded salary 
increases, back dated to July. Findings 
in a dispute between their union, the 
Clerical and Administrative Workers’ 
Union, and the Board have been 
announced by the Northern Ireland 
Arbitration Tribunal. The dispute 
arose out of an application by the union 
for an increase in salary scales for 
clerical and administrative _ staff. 
Increases awarded by the tribunal 
range from £19 a year at the lowest 
scale, to £29 at the highest. 


A 20 kW M.F. Lamp 


What is probably the largest 
tungsten filament lamp to be made in 
the country has been manufactured by 
the British Thomson-Houston Co., 
Ltd., at a research and development 
cost of over £10,000. Designed for 
film studio lighting, the new 20 kW 
lamp will be used in making colour 
films. The company’s glass works at 


Chesterfield achieved a triumph of 
15in 


bulb manufacture with the 





Acraftsman at the Chesterfield lamp works 
checks the glass bulb for the Mazda 20 kW 
lamp 
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‘ameter boro-silicate bulb for this 
‘rest 20 kW lamp. It is of uniform 
hickness to minimize fracture strain 
snd weighs 10 lb, while the filament 
-ontains sufficient tungsten to make 
yenty thousand 40 W _ household 
mmps. Its 50,000 mean spherical 
indle power is approximately 1,600 
mes that of a 40 lamp. Lamps 
of up to 75 kW are envisaged by the 
company. 


Yelecommunications Equipment 

for New Zealand 

An order has been placed with the 
\utomatic Telephone & Electric Co., 
L.td., to supply a number of battery 
operated v.h.f. radio telephone units 
to the New Zealand Posts and Tele- 
graphs Department. Known as the 
country set, this equipment has been 
designed to operate for long periods 
from a 12 V battery supply. It provides 
all the normal telephone facilities, and 
can be operated into an automatic, 
C.B. or magneto type exchange. 
Housed in a compact hermetically 
sealed unit, suitable for pole mounting, 
the country set’s transmitter-receiver 
unit weighs only 27 lb, and under 
normal conditions has an operating 
range of about 20 miles. The country 
set is being manufactured by A.T. & 
E. (Bridgnorth), Ltd., a subsidiary of 
the Automatic Telephone & Electric 
Co., Ltd: 


Lighting for Tailoring 

No. 8 in the series of technical 
supplements issued by the Lighting 
Service Bureau, 2, Savoy Hill, London, 
W.C.2, is entitled “Lighting for 
Tailoring and Garment-making.” It 
is intended for executives of the 
tailoring and garment-making indus- 
try and also for the guidance of those 
lighting engineers who may be under- 
taking work in this field. 


Ellison Bonus Scheme 


A scheme has been in operation for 
several years to ensure that employees 
of George Ellison, Ltd., and _ its 
associate company, Tufnol, Ltd., enjoy 
a share of the profits earned by the 
company. For the foremen, craftsmen 
and other works employees, the 
scheme takes the form of a monthly 
production bonus. For the office staff, 
the bonus is paid half yearly. As a 
result, the staff of these companies 
received a Christmas bonus of 5 per 
cent of their salaries earned during 
the past six months. This is in addi- 
tion to the bonus of a similar amount 
paid in June. These two bonus pay- 
ments are the equivalent of two and 
a half weeks’ extra pay during the year. 


Faraday Lecture 


This year the Potteries district was 
selected as one of the centres for the 
Faraday Lecture, delivered by Mr. 
B. L. Metcalf, chief engineer of the 
National Coal Board. Since it was to 
»e the first Faraday Lecture in the 
trea the local I.E.E. Sub-Committee 


was naturally a 
little doubtful 
about the response. 
Consequently it 
was decided to 
advertise the event 
and the organizers 
are to be congratu- 
lated on one novel 
piece of publicity. 
They managed to 
obtain the use of a 
window in Lewis’s, 
Hanley, the largest 
departmental store 
in the district, and 
“dress” it with a 
selection of mining 
electrical  equip- 
ment from the 
N.C:B: and a 
model electric 
winder loaned by 
the Metropolitan-Vickers Electrical 
Co., Ltd. The model winder, based 
on the equipment installed at Mosley 
Common Colliery, was operated by 
placing a hand over a spot on the 
window and the whole display 
attracted a great deal of attention. 

On 7th December there was an 
audience of over 2,000 at the lecture, 
an indication of the success of the 
efforts of the local I.E.E. officials. 


Pontop Pike Broadcasting Station 


The B.B.C.’s v.h.f. sound broadcast- 
ing station at Pontop Pike, near 
Newcastle-upon-Tyne, came into full 
operation on 20th December. This 
station transmits the North of 
England Home Service, the Light 
Programme and the Third Programme. 
Each programme service will be 
handled by two 5 kW transmitters 
connected in parallel. These, in con- 
junction with a high-gain aerial array, 
will provide an effective radiated 
power of approximately 60 kW. The 
six transmitters at Pontop ‘Pike have 
been designed, supplied and installed 
by Marconi’s Wireless Telegraph Co., 
Ltd., which was also responsible for 
the associated drive, phasing and 
monitoring equipments, the combin- 
ing units, the feeder switching and the 
main transmission lines. Pontop Pike 
is the first of six such installations 
which this company is supplying to 
the B.B.C. The other five are Divis, 
Meldrum, North Hessary Tor, Blaen 
Plwy (West Wales) and Rowridge. 


Educational 


The Northampton Engineering 
College (Northampton Polytechnic), 
Department of Electrical Engineering, 
has introduced a “ sandwich ” diploma 
course in electrical engineering cover- 
ing eight terms’ study. It has been 
designed to provide complete exemp- 
tion from the examination require- 
ments of the Institution of Electrical 
Engineers for associate membership. 
The student spends approximately six 
months in full-time study at the 
college (from January to the following 
July), followed by six months in 
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Window display at Hanley designed to draw attention to the 
Faraday Lecture 


industry in each of the four years. 
Courses of this type are recommended 
by the Council of the I.E.E. and are 
advocated by the Ministry of Educa- 
tion. Full particulars can be obtained 
from the head of the Electrical 
Engineering Department, St. John 
Street, London, E.C.1. 

Part II of the Bulletin of Special 
Courses in Higher Technology (includ- 
ing management studies and com- 
merce), for the spring and summer 
terms of 1956, has now been issued by 
the London and Home Counties 
Regional Advisory Council for 
Higher Technological Education. 
Copies can be obtained from the 
secretary of the Council, Tavistock 
House South, Tavistock Square, Lon- 
don, W.C.1. 

Postgraduate courses in X-ray metal- 
lography and electronic analogue 
computers will be held, commencing 
in January, in the Department of Extra- 
Mural Studies, University of Liver- 
pool. Enrolments must be made by 9th 
January, and application forms can be 
obtained from the Director of Extra- 
Mural Studies, 9, Abercromby Square, 
Liverpool, 7. 


Electronics and Productivity 


As a part of its service to Scottish 
industry, the South of Scotland Elec- 
tricity Board is organizing an Elec- 
tronics and Productivity Exhibition and 
Conference to be held in Kelvin Hall, 
Glasgow, from 6th to 9th February 
next. This exhibition will present, for 
the first time in Scotland, a compre- 
hensive review of electronic devices. 
Some sixty of the leading manufac- 
turers of electronic equipment will be 
showing their latest products, and also 
taking part will be scientific and 
advisory bodies such as the Electrical 
Research Association, Electrical 
Development Association, Glasgow 
and Edinburgh Universities and the 
British Productivity Council. The 
Board has the support of the Scottish 
Council (Development and Industry). 
The manufacturers will be showing 
under working conditions the latest 
electrical aids to production, and senior 
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technical officials will be available to 
deal with inquiries. The South of 
Scotland Electricity Board will be 
represented by a centrally situated 
lounge and advice bureau. 

All the conference lectures will be 
given by specialists. The intention is 
to stress the practical advantages of 
using electronic apparatus and to 
illustrate the high monetary savings 
which electronics are now making 
possible in many and diverse industrial 
processes. Throughout the run of the 
exhibition there will be shown a selec- 
tion of films dealing with electronic 
principles and applications to produc- 
tion. Admission to the exhibition will 
be free but by invitation card only, 
which can be obtained from the Board’s 
offices and service centres. 


Wellington City Corporation 
Trolleybuses 


British Insulated Callender’s Cables, 
Ltd., has received a substantial crder 
from the Wellington (N.Z.) City 
Corporation for overhead equipment 
for the extension of trolleybus routes 
in the eastern suburbs. This order 
has been obtained in the face of 
strong foreign competition. 


Gift to Salford Technical College 


Salford Electrical Instruments, Ltd., 
has given equipment for radar and tele- 
communications and electronic devices 
worth £7,000 to the Salford Technical 
College. It will be installed in the 
new laboratories. 


Welding for Increased Productivity 


The Nottingham meeting on 
increasing production by _ recent 
developments in welding and design 
techniques will be held on 7th and 8th 
February, at the Nottingham 
Mechanics’ Institution, Trinity Square, 
Nottingham. This is the sixth of a 
series of two-day meetings arranged 
by the British Welding Research 
Association at various centres through- 
out Great Britain. 


Window Display Competition 

Each December the Merseyside and 
North Wales Electricity Board holds a 
Christmas window display competition 
for which its sixty electricity service 
centres are eligible to compete. The 
competition is divided into three 
classes and a challenge shield is 
awarded for each. The Eccles Shield 
is competed for by the large service 
centres, the Oliver Shield for medium- 
sized ones and the Rankin Shield by 
the small ones. The winning (Manweb 
service centres in this year’s com- 
petition were Chester (Eccles Shield), 
Widnes (Oliver Shield) and Knutsford 
(Rankin Shield). The judges were 
Mr. T: R. Smith and Mr. L.. St. 
Germier (headquarters office) and Mr. 
John Smith (S. C. Peacock, Ltd., 
Liverpool). 

The Eastern Electricity Board has 
announced the results of its service 
centre Christmas display competition. 
Service centres have been judged not 


only for the effectiveness of their 
window displays, but also for the use 
which has been made of the interiors. 
The first prize and shield for large 
service centres goes to Peterborough, 
the prize and shield for medium 
centres to Maldon and for small 
service centres to West Mersea. In 
addition to these awards, sub-centre 
prizes go to the following:—Chilterns: 
Luton, Leighton Buzzard and Oxhey. 
Essex: Wickford and Epping. Fens: 
Wisbech and Soham. Norfolk: Nor- 
wich, Cromer and Wymondham. 
Northmet: Crouch End, North Ching- 
ford and East Barnet. Suffolk: 
Ipswich and Beccles. 


Development in the North-East 


The growth of the electrical engin- 
eering industry in the North-East was 
referred to at the annual meeting of 
North-Eastern Trading Estates, Ltd., 
Gateshead, which owns many factories 
in the North-East, let to industrial 
concerns. iMr. S. A. Sadler Forster, 
chairman of the company, said that 
during the past 14 months, the number 
of people employed in electrical engin- 
eering factories had increased by 2,450 
and the electrical industry was an 
important asset to the area. He said 
that the new Edison Swan factory 
addition at Sunderland was “ tooling 
up,” and substantial additions were 
being carried out by Westool, Ltd., 
Bishop Auckland, Thorn Electrical 
Industries, Spennymoor, Welwyn 
Electrical Laboratories, Ltd., Bedling- 
ton, and Morganite Resistors, Ltd., 
Jarrow. The General Electric Co., 
Team Valley, Gateshead, and Siemens 
Brothers, Hartlepool, were also very 
busy. Mr. Forster also referred to the 
continued expansion of the general 
engineering industry and allied trades. 


Brush Bagnall Change of Name 


The Brush Group, Ltd., announces 
that as a matter of policy the name of 
Brush Bagnall Traction, Ltd., is being 
changed to Brush Traction, Ltd., with 
the approval of the board of the 
Heenan Group, Ltd. Brush Bagnall 
Traction has always been a wholly- 
owned subsidiary of the Brush Group 
but very friendly relations have always 
been, and still are, maintained with 
W. G. Bagnall, Ltd., a wholly-owned 
subsidiary of the Heenan Group. 

Messrs. W. A. Smyth and E. W. 
Marten, directors of W. G. Bagnall, 
Ltd., are retiring from the board of 
Brush Traction, Ltd., and Mr. J. 
Calderwood is retiring from the board 
of W. G. Bagnall, Ltd. 


Calendars, etc. 


Durham with the cathedral in the 
background makes an _ attractive 
picture for the calendar of Courtney, 
Pope (Electrical), Ltd., which has 
monthly slips. 

A picture of Sir Christopher Wren 
planning the design for St. Paul’s, from 
a painting by Charles Willis, adorns 
the calendar of Cable & Switchgear 
(Farnley) Installation, Ltd. 
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The calendar received from ‘he 
Fischer Bearings Co., Ltd., has large 
monthly sheets each of which is s:r- 
mounted by a coloured illustration 
showing a process in the manufacture 
of ball and roller bearings. 

The neat desk calendar of Fric 
oo (Electricals), Ltd., has montiily 
slips. 

The calendar of Permali, Ltd., taies 
the form of a wall card showing ‘he 
complete year. 

Each of the large monthly sheets of 
the calendar of Danfos, Ltd., illustra:es 
a picturesque scene in Denmark. 

The handy pocket diary received 
from Line Equipment, Ltd., is nea‘ly 
bound in maroon leather and includes 
a number of pages of technical data. 

A picture of Grange in Borrowdale, 
Cumberland, reproduced on silk, 
adorns the tasteful calendar of Milne 
& Longbottom, Ltd., which has 
monthly slips. 

Some typical Swedish scenes 
illustrate the calendar of Swedish 
Lloyd, which has weekly sheets. 

Davidson & Co., Ltd., have sent us 
a calendar with large monthly sheets, 
each of which also shows the preced- 
ing and following months. The 
calendar is surmounted by an excellent 
picture entitled “The Park Pond,” 
from a painting by Frank McKelvey, 
R.H.A. 


New A.T. & E. Magazine 


“Tone” is the name given to a 
new quarterly magazine produced by 
the Automatic Telephone & Electric 
Co., Ltd., the main purpose of which 
is to publish news of the company’s 
people and activities. Some of the 
company’s principal establishments 
are dealt with in the first issue and 
there are articles on ancient and 
modern telephones and various other 
aspects of the business. 


Trade Announcements 


Quasi-Arc, Ltd., announces that it is 
now sole licensee in this country and 
the Commonwealth for “ Heliarc” 
welding equipment, and will be hand- 
ling the spot welder, the semi-auto- 
matic welder HWiM-1 and the fully- 
automatic controlled arc welder 
HWM-2. 

Micramatic, Ltd., has now com- 
pleted the transfer of its offices and 
showrooms to 727/729, Christchurch 
Road, Boscombe, Bournemouth (tele- 
phone: Boscombe 35787). 

Air Control Installations, Ltd., is 
opening a new branch office in Central 
London on 2nd January at 17, Man- 
chester Street, W.1 (telephone: Wel- 
beck 1306). This office will dea! 
with inquiries and sales in the London 
and South-East England area. 

The Newey & Eyre Electrical Co., 
Ltd., Cardiff, announces the openin: 
of a new branch at 12-13, The Kings- 
way, Swansea, under the management 
of Mr. Haydn Disley, formerly wit: 
the Newey & Eyre organization a 
Wolverhampton. 
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NEW JAMES NEILL FACTORY IN SHEFFIELD 


aN 

Hor many years now James Neill & Co., Ltd., have 
been making a wide range of permanent magnet chucks, 
magnetic tools and magnetic holding devices for use in 
a variety of ways as aids to production. During the recent 
war for instance, they made many thousands of permanent 
magnets for use in war equipment such as radar, limpet 
mines and many other important devices. During the 
same period the range of sizes of magnetic chucks was 
extended to meet the growing requirements of industry 
but the limitations of space imposed by war conditions 
severely limited the free flow of production and it soon 
became obvious that something would have to. be done to 
allow the most economic methods to be employed to meet 
increased demands of customers. 

Since the war a site adjoining the main works in 
Napier Street, Sheffield, became available and plans were 
drawn up to utilize this to provide a new modern factory 
for the manufacture of permanent magnets and allied 
devices. We recently inspected this new building which 
has been completed and is in full operation. One of the 
results of this expansion has been to provide more space 
in the old works for the production of hacksaw blades of 
which the company claims to be the largest manufacturer 
in the world. 


Part of the main machine shop on the ground floor 














The new building has its main entrance in Renton Street, 
has three floors and is linked with the old works with its 
administrative section and the heat-treatment department 
by a bridge leading to the top floor. It is of “ Wallspan ” 
construction, offering maximum daylight on all floors, the 
ground floor housing the heavy machines of the grinding 
section so that the work flow is taken up in the correct 
sequence from the adjacent foundry recently equipped 
with sand handling and conditioning plant, and new rotary 
shot blasting equipment. 

Jigging for the main battery of grinding machines is 
carried out in a separate section thereby ensuring constant 
feeding to the grinders and continuous work flow through- 
out the whole section. The’ first floor houses drilling, 
turning, milling and slotting sections dealing with special 
magnets as well as the various components required for 
the manufacture of the different sizes of chucks and other 
magnetic tools. Here also is the components store as well 
as the production control section from which the various 
batches are progressed through the factory. From this 
floor, magnets are passed through to the heat treatment 
section which is situated on the second floor of the old 
works and after this processing they are returned for final 
grinding, testing, spray painting and packing, these 
operations being carried out on the top floor of the new 
factory. This section also includes an assembly bay for 
chucks and other magnetic tools, the final stages of which 
bring the finished product direct to the testing and packing 
section from which ready access to the loading bay by a 
goods lift is available. 

The magnetic gauging, inspection and testing section 
on this floor is interesting in that the operators are seated 
at individual benches each of which is wired to accommo- 
date a demagnetizer or testing equipment and also served 
with a compressed air supply for the purpose of air jet 
cleaning of the magnets. Gauging is accomplished by the 
use of specially designed ambidextrous gauges allowing 
checking to be followed with easy sequence of motion. 

It is from this floor that the permanent magnets, in ever 
changing design, are sent to the electrical and allied 
industries and it will be appreciated that this demands 
technical and scientific support of the highest order not 
only for the theoretical possibilities but also in the practical 
application of the magnets. It is in this latter direction 
that the experiments of the company in the manufacture 
of many magnetic tools, the efficiency of which is already 
firmly established, has enabled them to assist clients in the 
application of permanent magnets in their own equipment. 

One of the reasons for the success of the company in 
this branch of its activities is the introduction of work 
study in the magnet department. The company had for 
many years operated on these lines but in 1953 it was 
decided to introduce a more scientific form of work study 
under the guidance of a firm of industrial consultants. 











The magnet testing and chuck assembly shop 


From the outset it was apparent that to keep the number 
of studies within reasonable bounds the widest possible 
use of synthetic techniques would have to be employed. 
In the past two years work values have been derived and 
incentive schemes introduced in all the former day work 
sections. These now handle about 26 per cent more out- 
put with fewer operatives and with very little additional 
equipment. Hourly wages of the operatives have been 
increased by an average of roughly 30 per cent. The 
accuracy of the work values has enabled a system of 
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standard labour costing to be introduced, and the 
“ synthetics ” have enabled much of the estimating to be 
done by the non-technical clerical staff of the production 
control office. 

The company is now supplying about 500,000 permanent 
magnets each month, in addition to magnetic tools and 
“packaged ” magnets supplied through distributors. One 
of the more important items to the industrial user is the 
magnetic chuck and there is no doubt that this is constitut- 
ing a very serious competitor to the electromagnetic chuck 
since it can be made to be extremely reliable and much 
more compact for a given holding power without the dis- 
advantage of having to provide an electrical supply. Most 
of the chucks are of the flat bed type but a variety of shapes 
is available to suit individual requirements. As a typical 
example a 1oin by §5in chuck contains only 3 lb 2 oz of 
magnet steel in the total weight of 28 lb. The origina! 
model used 35 per cent cobalt steel magnets. Early pro- 
duction models used “ Alni ” material, and later “ Alnico ’ 
but these have now been replaced by “‘ Alcomax.” Generally 
speaking, when used with thin work a standard chuck 
requires an adaptor plate but it is possible to grind work 
as thin as 0-040in on a standard chuck. Cuts up to o-4in 
deep (feed o-oroin) can be taken on a lathe holding work 
on a permanent magnet chuck (12in diameter) and up to 
0-070in (feed 0-o04in) on a small (4#in diameter) chuck. 
Cuts of up to 3in have been taken on planned operations. 

Tests on all assembled magnetic tools are made under 
conditions similar to those in which they will be used, 
that is, magnetic holding. Every magnet used is tested 
before assembly, and every assembled chuck is tested after 
final grinding. Continual experiments are being made in 
connection with permanent magnet tools in the company’s 
research department and the fact that 20 major technical 
surveys have been undertaken during the last six months 
indicates the comprehensive nature of the investigations. 





ATMOSPHERIC POLLUTION 


THE twenty-seventh report on “The Investigation of 
Atmospheric Pollution” (H.M. Stationery : Office, price 
73 6d), the first since 1949, is a survey of observations during 
the ten years ended 31st March, 1954. It embraces the 
report for that period of the Standing Conference of 
Co-operating Bodies, the report of the Atmospheric Pollution 
Research Committee of the Fuel Research Board and the 
report of the Director of Fuel Research, Dr. A. Parker. 

During the decade the number of co-operating bodies rose 
from 72 to 222; these are largely municipal authorities but 
there are also 32 industrial and other organizations, includ- 
ing the Central Electricity Authority and the British 
Electrical Development Association. Between them the 
co-operating bodies maintain 1,446 pollution measuring 
instruments (against 166 in March, 1954). 

The Research Committee says that with the object of 
obtaining information on the factors affecting the dispersion 
of sulphur pollution, special surveys are being made in 
several areas around large power stations in the London 
region and in an area surrounding a large power station in 
a semi-rural district; useful information has already been 
obtained. From the fuel research director’s report it is 
learned that for several years more than 80 instruments have 
been in regular use for measuring changes in pollution by 
sulphur in the vicinity of these stations. It is stated, how- 
ever, that the investigation is complicated by the combined 
effects of variations in meteorological conditions and in the 
amounts of pollutants emitted by other sources. 

It is reported by the Research Committee that two 
processes for the removal of oxides of sulphur from power 
station flue gases have been operated on a full scale at three 


London stations but these processes are very costly. In 
collaboration with the C.E.A. and Simon-Carves, Ltd., work 
was started at the Fuel Research Station on the Fulham- 
Simon-Carves method of washing flue gas with solutions 
containing ammonia, whereby the sulphur is recovered in 
useful form as ammonium sulphate and elemental sulphur. 
Laboratory and pilot-scale work has shown how the process 
can be made to operate successfully and has indicated that 
it should be very much cheaper than the older processes. 
The C.E.A. is making arrangements to install a very large 
pilot plant at Nottingham power station and thus obtain 
information in relation to full-scale operation. 

The trends in pollution by smoke and sulphur dioxide 
appear to have been downward. This is attributable to 
improved combustion conditions and probably to the 
increased use of gas and electricity in substitution for 
domestic coal, the consumption of which decreased by 20 
per cent between 1939-44 and 1949-54. 

There was a significant decrease in the amount of unburnt 
fuel particles deposited but the improvement was more than 
offset, so far as quantity was concerned, by a considerable 
increase in the deposition of ash which is the main ingredient 
of the grit deposits. This comes largely from industrial 
boilers and, says the report, it seems that the effect of 
improved techniques in grit arrestment has not yet out- 
weighed the increased production of grit at pulverized-fuel- 
fired installations. 

Many aspects of the work at the Fuel Research Station 
are dealt with and the report contains many pages of tables 
relating to the study of pollution in the areas of the 
co-operating bodies, etc. 
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OVERSEAS ELECTRICAL TRADE 


Further Rise in Exports in November 


‘The upward trend in electrical exports noted in October 
continued in November; the total value for the month 
was £18,034,868, an increase of about £500,000 as com- 
sared with the preceding month and over £7 million as 
compared with the corresponding month of 1954. For the 
eleven months the total was £174-9 million, as against 
£152-9 million a year ago. 

It will be seen from Table I that the demand for electrical 
machinery remained high though exports of converting 
machinery fell slightly as compared with October. The 
value of generating plant and motor exports was £ 3,015,109. 
Once again the chief buyers were Australia with a total 


value of £388,567, South Africa with £308,696, and India 
with a value of £275,462. Australia was also the most 
important market for convertors, rectifiers, transformers 
and switchgear at £326,504, others in order of importance 
being India (£281,502) and South Africa (£242,330). In 
the radio, television and sound reproducing apparatus 
group India went from second to first place with a total 
value of £291,073, South Africa with £189,675 dropping 
to second place. The Netherlands (£166,021) was again 
the chief European customer. 

The two main export markets for telegraph and tele- 
phone equipment were South Africa (£341,895) and 


TABLE 1.—ELECTRICAL EXPORTS 








| Eleven months ended 























| | Eleven months ended 























Class Nov., 30th November, Class Nov. | 30th November, 
| 1955 1954 1955 1955 1954 1955 
| £ £ £ £ £ £ 
Generating sets and generators: | Cookers 77,924 887,758 1,223,529 
Diesel-driven, up to 10 kW weal 134,428 | 1,095,000 1,293,770 || Toasters » ie aes a 25,693 | 224,609 348,395 
Ditto, 10 to 65 kW... is vee | 141,785 | 1,621,608 1,429,673 || Other cooking apparatus sles ans <i 33,281 365,721 39,800 
Ditto, 65 to 200 kW ¥ } 122,129 856,383 1,318,543 || Parts and accessories.. “7 : i 81,174 489,202 794,087 
Ditto, over 200 kW A ; ae 393,717 | 3,480,138 4,711,639 || Space heating appliances 31,933 367,334 391,026 
Spark ignition engine driven 29,563 | 176,910 241,443 || Water heating appliances 48,499 262,820 376,840 
Steam turbine driven om ; | 112,162 1,009,921 1,348,399 || Other heating eens 36,642 333,268 315,477 
Other prime mover driven joni 24,799 1,026,587 679,409 || Parts and accessories... 75,184 538,252 327 
Generators, not \ atta 200 kW 169,812 2,066,380 1,442,979 || Irons... 143,028 701,287 1,152,922 
Ditto, over 200 k 175,705 f | 1,172,287 || Arc welding equipment, ac. 46,774 353,472 383,083 
Parts of ar 340,671 | 4,554,249 4,691,197 || Ditto, d.c. 33,643 479,828 316,722 
Motors, complete, other than ‘railway, tram- pear ay binge equipment pass 170,329 perp 
way and trolley-bus: | Electric furnace plant* 4 615, 
Up i ‘hp o 277,060 | 1,978,556 2,330,571 Magnetos, ignition 16,415 148,762 178,978 
Over 4 an under Ih. Pp. 89,945 | 568,355 728,975 || Sparking plugs 184,444 1,533,071 1,716,824 
I h.p. to 250 h.p.... 498,339 | 4,089,739 4,293,035 Elec. appliances for aeroplanes, n.e.s. 190,278 1,900,184 2,070,051 
Over 250 h.p. ‘ 104,289 | 1,294,800 833,329 || Ditto, for motor vehicles, n.e.s. 345,614 | 2,583,925 3,435,279 
Railway, tramway and trolley- -bus motors || Ditto, for cycles, n.e.s. 62,760 800,545 778,851 
complete and parts of all motors 180,115 1,433,746 1,753,199 || Signalling app. (incl. traffic signals) .. 55,720 544,620 557,395 
Motor starting and controlling gear 220,590 | 2,010,829 2,214,704 || Industrial radio-frequency equipment 22,091 230,746 167,947 
———— ———_' —____—_ Bell app. (not telegraphic or ey < 10,387 88,626 95,946 
3, 015, 109 27, 263,201 30, 483,152 || Instruments, commercial 175,663 1,581,512 1,621,735 
—-- — - -|| House service meters (not prepayment) . 155,682 1,206,520 1,184,920 
Converting machinery nee Sard. Ves | 74, 376 303, 896 520,798 '| Ditto, prepayment and parts of all house 
Mercury-arc rectifiers | 57,225 536,107 767,951 service meters ; 24,551 | 153,407 260,665 
Transformers for lighting, heating and | | Electro-medical apparatus (not X- ray) 53,194 | 482,085 548,395 
power (incl. coils) 839, soi 9,889,184 9,971,826 || X-ray apparatus (excl. tubes and Ne 59,304 506,624 693,912 
Switchgear and switchboards _ telegraph Vacuum tubes... 30,558 | 192,771 243,690 
She PARRA iyamac{ ae | ea ee, | age| Stee) Sas 
——_——|| Parts of fans* ... ie nes ee we | 6,910 65,035 
2, 314,967 | 24, 519, 550 25,368,982 || Vacuum cleaners es ie ses Sas 112,077 | 1,827,573 1,416,597 
-- — ————|| Floor polishers | 91,821 | 1,065,544 1,061,475 
Primary batteries: | || Food mixers 71,325 558,054 591,676 
Lapere . 95,211 | 714,478 816,601 || Hair clippers and dry shavers 146,497 1,115,651 1,017,801 
Radio . 210,937 1,592,874 1,947,734 amg portable appliances ... 27,251 | 299,454 449,787 
Other... : 47,633 479,092 420,492 ai | 126,423 798,373 956,665 
Parts (excl. carbons) ; nm o 44,381 | _ 544,909 378,794 Paresh elec. tools (not saws) and parts wel 235,417 1,706,034 2,090,957 
Lamps: | | 
pig 9 ileal 4 S| ee Se | Se ee ree ee ee ee seas eae 
itto, under . . * ’ , 
Discharge lamps, fluorescent tubes, etc.... | 93,094 623,700 779,970 || Cables and wires: 
Other lamps... = =] 16,565 | 237,510 155, 258 1 Telegraph and telephone, submarine 195,129 | 731,761 836,703 
ee - aa + _ ——|- | — — Ditto, other . 526,902 | 3,377,679 5,731,837 
Radio and Releviinnl etc., apparatus: || Cotton, silk or art. silk insulated. 62,552 387, 548,589 
Thyratrons, hot cathode mercury vapour || Enamel, glass or asbestos insulated 104,122 755,743 826,115 
and gas-filled rectifiers (excl. mercury arc |} Paper insulated ; Be Sop 1,012,772 | 5,408,121 8,622,931 
rectifiers), photo-electric cells, stabilizing || Rubber insulated 3 a mes ies 584,921 | 4,158,907 5,234,169 
and cold cathode baaiene magnetrons, | | waged insulated* ... ba Be 113,352 954,162 
qn. aa aa ais we | | oes hig Other... 273,522 | 2, 480, 701 2,253,953 
athode-ray tubes ... ae Pe " z — 
Other “iets (not X- ray)t .. 206.938 | 1,743,692 1,985,085 | 2,873, 873, 272 | 17,3 300, 814 25 ,007, 7.939 
Radio and television transmitters ... axe 37,442 602,239 663,956 | |—_--—____—___—— | 
+ asin hype radio and radar equipment ... -_ | ‘ at pod | om. pon if | 
lomestic radio receivers, mains ... ” . | ,747, | 
Ditto, battery 96,161 561,76 1.607 || Accumulators for métor vehicles .. 212,543 1,601,349 1,758,226 
Ditto, other (incl. car) 18,957 140,848 211,999 || Ditto, traction Sas es 24,514 254,202 203,974 
Radiograms ... : 39,624 | 386,613 486,261 Ditto, radio and other ‘portable } 81,161 | 445,016 664,847 
Television sets i 127,905 423,078 392,576 Ditto, other ... 40,598 567,798 367,950 
Public address equipment . : 2 73,373 644,890 869,965 || Parts and accessories . aa 107,558 648,882 1,051,854 
Sound reproducing app., n. C8). : 35,006 247,539 295,716 || Elec. porcelain, etc. (incl. insulators) oa 92,645 866,322 1,010,100 
Components and parts, n.e.s., incl. parts Insulating cloth and tape ate 76,712 541,760 692,790 
of valves and c.r. tubes 736,312 | 6,048,243 6,907,988 || Other insulating material 120,845 809,250 1,084,254 
=e - ————|| Permanent magnets 35,044 448,657 498,6£8 
2,658,604 23, 521 081 25, 697,053 || Radio, telegraph and telephone ‘testing 
——_--—— EE Eee - 30,511 357,466 414,315 
Telegraph and telephone installations 786,482 re 114, 14, 227 %, 136,916 || Scientific elec. instruments (not telegraphic 
Telephone instruments, separately moins 96.€07 | 1.087.345 1,08! .343 or telephonic) 225,121 | 2,290,938 2,682,580 
Telegraph and telephone parts... 549,888 | 4,847,239 5,301,957 || Electrical machinery, n.e.s. 89,242 1,418,684 1,140,676 
Line apparatus for long distance commun.. 134,852 1,401,350 889,295 Electrical apparatus and appliances, ne. %. 753,256 5,508,697 6. 830,481 
1,567,829 | 13,450,161 14, 409, Sti TOTAL 18,034,868 | 152,927,519 174,862,183 


























* Not separately distinguished before 1955. 


t The 1954 and 1955 figures are not completely comparable. 
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| Eleven months ended 
Country | No 30th Nov., 
1955" 1954 1955 
£ £ £ 

Channel Islands sis — ‘ia - 141,476 602,852 764,795 
Gibraltar ~~ is _ : 15,897 178,644 177,358 
Malta and Gozo | 38,435 489,232 502,046 
Cyprus... : | 85,679 670,500 | 1,059,380 
Sierra Leone ... 19,286 246,470 30,0: 
Gold Coast 127,445 1,155,697 1,648,422 
Nigeria... 266,085 1,612,667 | 2,859,809 
Union of South Africa. | 1,523,732 | 16,211,460 | 16,392,435 
Rhodesia and rerend 569,610 | 3,487,339 4.981.108 
Tanganyika... 101,238 578,828 970,177 
Kenya... # 197,422 | 1,572,073 1,899,855 
Uganda... 63,433 629,273 1,086,265 
Mauritius 21,330 199,088 317,799 
Aden je 37,525 10,003 459,742 
Bahrain, Qatar and Trucial Oman ... 87,894 1,163,552 859,231 
Kuwait.. 134,927 1,217,541 997,407 
India 1,683,361 | 13, 542, 597 | 14,832,384 
Pakistan 214,563 4,452,379 3,479,188 
Singapore 319,843 | 2,883,514 | 3,452,287 
Federation of Malaya... 234,111 2,295,417 2,645,581 
Ceylon.. } 142,959 1,223,214 | 1,329,569 
British North Borneo. | 24,335 376,294 22,046 
Hong Kong ” 300,668 1,596,643 1,874,211 
Australia 93 1,758,735 | 15,576,310 | 19,244,726 
New Zealand . 1,323,925 04,400 | 11,330,267 
Canada.. | 758,294 7,464,064 75 15,753 
Jamaica | 125,066 673,863 987,502 
Barbados | 24 933 ,478 219,697 
Trinidad ; 103,152 823,465 1,003,810 
British Guiana Bass 53,550 351,479 504,627 
Anglo-Egyptian Sudan sas 54,456 942,475 828,205 
Other Commonwealth countries Bee 125,550 | 1,228,455 1,606,425 
Irish Republic... 387,499 | 2,962,866 | 3,710,366 
Soviet Union ... 512,706 | 1,911,404 | 3,188,813 
Finland... 133,448 1,190,687 1,446,599 
Sweden 442,335 | 3,806,288 | 3,753,549 
Norway 418,531 2,861,431 3,264,216 
Iceland... 22,609 176,130 145,963 
Denmark 237,303 1,777,448 | 1,647,483 
Poland . : 16,291 573,174 10,927 
Western ‘Germany 213,748 1,392,723 1,929,335 











Eleven months ended 








Country | Nov., | 30th Nov., 
| 1955 | 1954 | 1955 
| £ : | & 

Netherlands ... | 627,968 | 5,815,833 | 6,200,32 
Belgium | 308/932 | 2'7541131 | 2'660.67 
France ... 229,931 2,898,269 | 2,864,443 
Switzerland | 143,728 939,265 | 1,023,025 
Portugal bes Y a | 153,897 | 1,912,557 | 2,059,03 
eae ce ae “ae ie 147,914 | 2,630,981 | 1,492,82 
Italy Me AseN. wid o 324,831 | 2,441,311 | 2,628.69 
| Austria... 22,605 582,069 | 492,95 
' Yugoslavia ie Sud | 42,351 989,476 | 625,63 
Greece... Nes cas cise ay) | 98,410 | 788,809 1,125,23 
Roumania is Pe ine | | 27,378 | 3,05 
WROTE Gk ke Mine Ges ne 82,169 | 533,906 | 1,039,84 

| Belgian Congo Cigeese “ | 36.478 | 283,787 91) 

French Morocco a age ay sea 38,204 250,734 341,40 
Portuguese East Africa 1 19,455 220,593 | 218,06 
Syria 57,250 280,167 | 326,42 
Lebanon 58,511 328,401 | 378,32 
Israel 83,346 319,007 | 436,30 
Jordan ... 55,880 198,994 | 385,59 
Egypt ... 147,271 | 1,007,023 | 1,531,245 
Libya . s 12,828 89,647 | 187,64 
Saudi Arabia ... 48,539 | 533,222 | _ 818,789 
Iraq 314,995 | 2,282,992 | 2,296,96¢ 
Iran 149,717 | 353,256 | 812,090 
Burma ... 115,070 | 1,484,665 | 1,663,954 
Thailand 204,046 | 1,679,081 | 1,582,564 
Indonesia... S mt 68,564 430,622 342,924 
Japan Sn ae gee 70,759 | 681,201 994,494 
United States of America... ae ... | 470,951 | 2,443,729 | 4,806,625 
Cuba ... iy uae 23,908 | 184,255 262,948 
Mexico.. ee ee te ane 44,000 | 326,918 420,378 
Colombia oe ao eal 36,609 | 991,020 852,977 
Venezuela 193,962 | 1,788,944 | 2,276,693 
Peru... 29,834 313,848 416,916 
Chile ... 51,547 327,479 | 289,026 
Brazil ... 78,893 | 653,875 | 721,260 
Uruguay ; os 16,740 694,959 356,320 
Argentine Republic : 143,841 834,461 | 1,588,093 
Ocher ‘foreign ¢ countries 217,549 1,732,237 | 2,468,020 
‘TOTAL . 18,034,868 | 152,927,519 | 174,862,183 





Australia (£272,490). The principal buyer of electric 
cables and wires was again India (£421,580), followed by 
New Zealand (£364,323). 

Table II analyses the total exports in Table I according 
to destination. In addition to the apparatus given in these 
tables, there are various types of equipment classified under 
other headings. These include washing machines, not 
exceeding 150 lb in weight, £426,947, making a total for 
the eleven months of £3,070,309; ditto over 150 lb weight, 
£101,124, making £1,277,842; washing machine parts, 
£86,817, making £630,122; electric light fittings and 
lanterns complete, with or without lamps, £170,064 
(£1,386,613); other electric lighting appliances, £352,702 
(£ 3529551 36); electric locomotives, £147,267 ({£ 2,001,09 5)3 
and i.c. engine locomotives with electrical transmission, 
£463,293 (£5,858,843). 

There was a fall in electrical imports in November, the 
total of £1,960,590 comparing with £2,325,694 for 
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October, but the total for the eleven months of £21,597,823 
is still high when compared with the figure for the corre- 
sponding period of 1954 of £14,589,062. As in the pre- 
ceding month, the two principal suppliers were the Nether- 
lands (£507,235) and Western Germany (£432,577). 


Imports from the United States were valued at £353,234., 


Domestic Heat Pumps 


AT a meeting of the Association of Supervising Electrical 
Engineers in London recently a paper on the heat pump 
with particular reference to domestic installations was pre- 
sented by Mr. G. P. Watson (Ferranti, Ltd.). He said 
that most practical heat pumps worked on the vapour com- 
pression cycle. A source of mechanical energy was 
necessary to compress the vapour and it was the ratio 
between the total heat output in the energy taken by the 
compressor which determined the usefulness of the 
machine. For any heat pump to be successfully applied 
it was essential that full use should be made of its cooling 
properties as well as the heating which was available. 
Thus it was doubtful whether a domestic space heating 
heat pump was a practical proposition in this country where 
there was little demand for house cooling during the 
summer. Machines of this type were being used success- 
fully in the United States where a summer cooling demand 
existed and the benefit derived from the machine during 
the summer justified its high capital cost. 

The heat pump could best be used where a simultaneous 
demand existed for heating and cooling. In most house- 
holds there was an approximate balance between the 
demand for heat for hot water and the heat that needed 
to be extracted from the larder to make it into a cooled 
food store. Mr. Watson then continued by giving a 
detailed description of the Ferranti “ Fridge-heater ” which 
had been designed for this purpose. For best results the 
larder should have a floor area of 10-15 sq ft and the 
machine could easily be installed in any existing house 
which met this condition. 
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[ngineering in Europe , 


ABSTRACTS FROM FOREIGN TECHNICAL JOURNALS 


a 
D YNAMIC braking of induction motors is ever more 
widely used in the drives of winding engines, the heavy gear 
f the petroleum industry, crane drives, etc. The circuits 
used for the purpose may differ, but the fundamental diffi- 
culty in designing them is essentially the same, viz. the 
variable character of the saturation of the steel parts 
if the motor during the braking process. A method of 
calculating the most important parameters, the maximum 
torque, and critical slip, is presented by the author. It is 
based on new analytical expressions for the currents and 
torques corresponding to the critical slip. 

The magnetizing current corresponding to the critical 
slip is found from the condition that the subtangents to 
the magnetization curve and to the curve of the rotor 
current must be equal for this slip. If the magnetization 
curve of the motor is available, the critical magnetization 
current may be found by a graphical method. From the 
normal magnetization curve it is also possible to plot curves 
relating braking torques and slips with the corresponding 
exciting currents. With an increase of the latter, the 
critical slip also increases. The theory given enables 
simplified formule for practical calculations to be derived; 
these calculations can simply be based on makers’ data. 
An appendix contains a worked example, the results of 
which are compared with experimental findings.—‘‘ Calcu- 
lation of the Maximum Torque and Critical Slip in the 
Dynamic Braking of Induction Motors,” V. I. Stulnikov, 
Elektrichestvo, No. 9, pp. 15-18, 1955, in Russian. 


Transformer Defect Detection 


The still persisting differences of opinion about the 
relative and absolute values of the various methods of 
impulse testing of transformers prompted a big Italian 
organization to sponsor research on this problem, the results 
of which are now presented in a comprehensive paper. The 
core of the investigation was an attempt at an objective 
representation of the natural oscillations of a faulted 
winding, by theoretical methods based on the analogy of 
the winding with a simple line with inductance and parallel 
capacitance, and by experimental investigations first on an 
artificial line of this type and then with mutual inductances 
introduced. In this way the distortions of the oscillograms 
can be traced back to the frequency and amplitude varia- 
tions of the natural oscillations caused by faults, and the 
latter can be located with reasonable accuracy. Although 
the representation of a transformer by a simple line is 
obviously only an approximation, an analysis of the essential 
differences furnishes valuable indications for the most suit- 
able testing methods to be applied to transformers. These 
are differential methods and may be applied either to two 
similar transformers, one of which serves as standard, or 
to two-phase windings of the same transformer on the 
same core. The various testing circuits so far suggested 
all have their merits, but it is essential to record phenomena 
not only in the elements compared, but also the difference 
phenomena (thus to use at least three oscillographs) because 
this renders the detection and location of faults easier and 
more accurate. Many oscillograms illustrate the charac- 


Readers who require accurate full translations of any of the 
articles abstracted in this section can be put into touch with the 
translators who will supply them at current rates.—Editors, 
Electrical Review. 





teristic results of the variants of the testing methods 
discussed.—‘‘ Detection of Defects in Transformers by 
Impulse Tests,” G. Zingales, Elettrotecnica, Vol. 42, No. 8, 
pp. 390-407, August, 1955, in Italian. 


Overhead Line Conductor Tensioning 


In 1946 Electricité de France suggested to the operators 
of h.v. lines an investigation of the possibility of simul- 
taneously erecting and tensioning o.h. line conductors, a 
procedure on which experiments had been carried out much 
earlier though without satisfactory results. It took the 
research group formed quite a number of years to find the 
solution of this problem which did not seem to be unduly 
difficult, but proved to be far more refractory than expected 
at the time. Although it was clear from the beginning that 
the unreeling of the conductor from the drum on which it 
is supplied, and its paying-out, had to be achieved by a 
tractor-borne capstan, it was thought that it must be possible 
to produce the tension required—about 3 tons—by mecha- 
nical braking of the capstan. Much ingenuity went into 
the designs of the capstan and brake as well as of certain 
auxiliaries, without really satisfactory results until it was 
found that what was required was a positive drive of the 
capstan and braking of the cable drum, with continuous 
control of the paying-out speed, length of conductor paid 
out and, naturally, tension of the cable. The conductor also 
has to run over pulleys of a special design not altering the 
tension. The author is, however, sceptical as to the 
economic advantages of the method.—“ Modern Methods 
of Tensioning during the Erection of Overhead Line Con- 
ductors of Very Large Section,” A. Tilloy, Bull. Soc. Franc. 
Elect., 7th Ser., Vol. 5, No. 57, pp. 616-628, September, 
1955, in French. 


Blooming Mill Control 


The requirements are stipulated which a control system 
in the field circuit of a d.c. motor driving a blooming mill 
has to satisfy in order to shorten the duration of the 
transient processes when the field is weakened or 
strengthened. According to these conditions, maximum 
initial forcing of the field with successive gradual reduction 
is necessary when the field is weakened, whereas moderate 
initial forcing with subsequent gradual increase should be 
applied to a stronger field. The relationship between 
forcing and field current of the motor during a transient 
process may be found by calculation and by plotting the 
dynamic characteristics of the system which enables the 
approximate form of the static characteristics to be deter- 
mined for establishing optimum conditions of field control. 

A new circuit for amplidyne control of blooming mill 
drives designed by the Central Institute for Automation 
of the Metallurgical Industries is described and its experi- 
mental characteristics are analysed. They are found to 
correspond closely to the optimum control conditions and, 
beyond this, to enable the character of the transient pro- 
cesses on field strengthening or weakening to be modified 
separately according to technological requirements. A 
comparative investigation on a drive of the conventional 
type shows that such possibilities do not exist in this case. 
—“New Control Circuit for a Blooming-Mill Drive 
Motor,” V. L. Arkhangelskii, Elektrichestvo, No. 9, 
pp. 1-8, 1955, in Russian. : 








Conference on Electrical Equipment at Harrogate 





Cab for 100 ton ladle crane built by Wellman Smith Owen Engin- 
eering with controls laid out according to B.I.S.R.A. specifications 


Equipment used for measuring stresses in crane gantry girders 
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S INCE 1946 the British Iron and Steel Research Associa- 
tion has been studying the design and performance of 
electric overhead travelling cranes used in steelworks. 
In the past many designs have proved inadequate for the 
heavy duties in steelworks and the severe handling ‘o 
which these machines are normally subjected. B.I.S.R.A.’s 
investigations, in which steel makers and manufacturers cf 
cranes and electrical equipment are co-operating, have 
undoubtedly led to an improvement in performance. 

Recent progress in this field was reviewed at a con- 
ference organized by B.IS.R.A.’s Plant Engineering 
Division, which took place at Harrogate recently. One of 
the primary aims was to show what had been done to 
rationalize design and permit the use of smaller and lighter 
cranes. Users’ requirements were outlined by Mr. K. 
Paterson (United Steel Structural Co., Ltd.) and manu- 
facturers’ views by Mr. J. Baker (Joseph Booth Bros.). 
Dr. L. N. Bramley (B.I.S.R.A.) reviewed developments in 
crane controls and motor drives, and electrical equipment 
was discussed by Mr. R. West (Contactor Switchgear, 
Ltd.). Papers were also presented on structural design, 
mechanical maintenance problems, and the safety aspects 
of crane design, operation and maintenance. The pro- 
ceedings of the conference will be published early in 1956. 

B.I.S.R.A.’s early work led to the publication in 1950 
of an agreed specification in which certain minimum 
requirements were set out. Since an exact duty cycle can 
seldom be laid down for steelworks cranes, this specifica- 
tion provided for the classification of cranes by perform- 
ance in terms of accelerations and speeds, based on a new 
method of assessing travel-motion performance which took 
into account both the initial acceleration and the speed of 
the motion. 

A completely revised edition of the original B.I.S.R.A. 
specification in which an attempt has been made to reduce 
the weight and cost of cranes, was published in September, 
1955. Variable fatigue factors have been introduced to 
allow for different stress conditions in the crane structure, 
while special features or equipment will be supplied only 
if the customer asks for them. 

The travel motions of cranes used in steelworks are some- 
times equipped with series electromagnetic brakes with an 
“on ” and “ off ” position, which come into action suddenly 
and can cause the load to swing. In steelworks practice, 
however, it is often important that a crane should be 
brought gently to rest and this is sometimes done by 
slackening off the series brakes and relying on plugging. 
This, of course, can add considerably to the motor loading. 
B.I.S.R.A. considers that these brakes are really unsuitable 
and that it is wasteful to fit them. Both in its original 
and revised forms, therefore, the specification accepts the 
practice of doing without the series brakes and states that 
both motors and resistors should be designed to withstand 
plugging. Where electrically operated contactor control 
is used the plugging current must be automatically 
controlled. 

Emergency brakes are normally fitted to back up service 
brakes. One speaker suggested that, having regard to the 
reliability and efficiency of the short-stroke direct acting 
d.c. solenoid operated or a.c. electro-hydraulic service 
brakes now mainly used, there was no longer the same 
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eed for emergency brakes. It was also suggested that 
two service brakes of three-quarters normal size would 
be cheaper than one full-sized brake and would reduce 
inertia and the maintenance of shoe linings. 

In the absence of precise information on crane duties 
-nd on the behaviour of electric motors under intermittent 
loading, the choice of motors for steelworks cranes is a 
difficult matter. 

To simplify the choice of a motor and gear ratio, non- 
dimensional characteristic curves have been drawn for a 
ange of mill-type motors and a method has been laid 
down for using these curves in conjunction with chosen 
standards of crane performance (classified in terms of the 
ime taken to travel the first 8ft and the speed attained 
after 10 sec). The revised specification provides that 
the size of main d.c. mill motors shall be chosen from 
the A.I.S.E. Standard N.1: “ D.c. Mill Motor Standards 
(600 series),” unless otherwise specified, and main a.c. 
motors from the manufacturer’s list. It is further stipulated 
that, if the duty cycle is not specified, the motor shall be 
1 hr rated. 


Duty Cycles 

The main consideration governing the size of the motor 
is the most onerous duty cycle of the crane. B.I.S.R.A. is 
collecting data on the duty cycles of cranes over extended 
periods by automatically recording long-travel movements 
on punched tape for about 100 hr at a time. A reading 
head has been devised which, using a suitable code, can 
simultaneously record the total distance moved, the distance 
coasted, the distance plugged, and the beginning and end 
of each movement. The data obtained from these measure- 
ments are analysed with great rapidity, either by an elec- 
tronic computer or by a simple form of relay computer 
used in conjunction with the punched tape reader head. 

The ratio of actual to theoretical movement, known as 
the “ behaviour factor,” will be determined from the 
information arising from this investigation, and, from 
calculations based on a knowledge of the minimum crane 
movement necessary and the shop layout, it is hoped to 
predict the actual duty cycles for new cranes. 

In selecting the motor the temperature rise during 
operation must also be taken into account. Data on heat- 
ing during intermittent loading are being obtained in tests 
at B.I.S.R.A.’s Battersea laboratories. With this basic 
data and a knowledge of the duty cycle, it will be possible 
to estimate the insulation temperature of a motor under 
any reasonably consistent intermittent loading. The 
specification permits a maximum temperature ise, 
measured in accordance with B.S. 168, of 75 deg C, the 
maximum temperature of the ambient air being taken as 
40 deg C. 

Now that the size and rating of a crane motor can be 
correctly selected, one crane maker suggested that 
industrial motors might give satisfactory service at half 
the cost and two-thirds the weight. Considerable disagree- 
ment with this view, however, was in evidence. 

Hitherto the d.c. motor has generally been regarded as 
more suitable for e.0.t. cranes, due to its overload capacity, 
freedom from voltage weakness, and favourable speed and 
heating characteristics, although capital and running costs 
for a.c. operation may be lower per ton of material 
handled. Another advantage of d.c. is that the clearances 
allowed for d.c. cranes of less than 250 V are such that 
the electrical equipment can be fitted conveniently into 
normal designs of crane. The suggestion was made that 
a reduction in clearances for a.c. cranes might be possible 
if a transformer were used to provide a safe low voltage 
for lighting, heating and control circuits handled by the 
operator. This would encourage the use of a.c. and so 








Back-to-back tests of mill motors on test bed at B.I.S.R.A.’s 
Battersea laboratories 


reduce the cost of cranes. Another possibility is the 
elimination of resistances by using d.c. motors operated 
by grid voltage control on the rectifiers with a.c. power 
supplies. 

Many cranes now in use are equipped with a master 
controller for long travel and drum control for cross-travel 
motion. Thus the driver has to use different driving 
methods according to the kind of motion required. In the 
original B.I.S.R.A. specification, automatic limitation of 
acceleration by means of a master controller is specified 
either for control of all the crane motions or for none, no 
“mixed ” systems being allowed. The revised specifica- 
tion calls for automatic control of acceleration, unless 
another control system is specified for any motion. 


Protection Schemes 


Where electrically operated contactor equipment is used 
for the control of all crane motions, provision is made for 
two alternative schemes of protection. In one scheme each 
motion has individual protection and in the other one an 
overload on any motion trips out the crane supply. Where 
drum controllers or mechanically operated contactor con- 
trollers are used for the control of all crane motions, the 
protective equipment must comply with the second scheme. 
Line drum controllers are practically proof against too 
rapid manipulation and enable weights and costs to be 
reduced, but for the larger powers of a.c. motors it is 
preferable to use contactors. 

Provision must be made for stopping every motion, e.g. 
by a main circuit-breaking device which trips instan- 
taneously when a push-button is depressed. In the case 
of d.c. equipment, the emergency stop button must also 
apply rheostatic braking to the hoist motions by connecting 
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the armature and field windings in a closed series circuit 
isolated from the supply. 

The emergency stop and re-set buttons are normally 
placed together in the cab at a point readily accessible to 
the driver when seated. Since the breaker will trip on 
every interruption of supply and must then be re-set by 
hand, drivers are apt to put the no-volt release out of 
action, thus saving themselves time and trouble at the 
expense of safety. For this reason a shunt trip device 
is preferred to remote tripping, since this does not trip 
unnecessarily each time the supply fails. 

H.M. Engineering Inspectorate of Factories emphasize 
that limit switches should be of the direct acting positively 
operated type. Self-resetting types can be dangerous, 
since the operator may rely on the switch to bring the 
rising load to rest. Failures may also occur through 
contacts becoming welded together by arcing across them 
with excessive use. A rising load can be halted indepen- 
dently by an automatic knock-off switch in the hoist control 
circuit, but this should always be in addition to a final limit 
switch. 

However good an electrical or mechanical control may 
e, the best performance is only obtained if the crane driver 
can operate it efficiently. The cabs of many older cranes 
are far from ideal, mainly because the master controllers 
used in them are large and of unsuitable design. One 
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of B.I.S.R.A.’s first tarks was to develop, with the he'p 
of manufacturers of switchgear, controllers of four-start 
design, several of which can be grouped around the driver 
with their control levers vertical when in the central 
position. Controls can now be designed in such a manner 
that the handle moves in the direction of the operation ‘t 
governs, resulting in improved accuracy and greater spee.!. 
By combining two controllers, one “ joystick ” control caa 
be made to operate two motions, such as the long and 
cross-travel movements. 

Controllers are now of the right shape, although they 
are still too large for good visibility or for allowing the 
driver to leave the cab rapidly in an emergency. Th: 
design of smaller controllers is also in hand. 

The number of controller notches can possibly b=: 
reduced and an analysis is being made on ingot handlin: 
cranes, the use of each step being recorded on punched 
tape. The results so far obtained confirm that the first 
and last notches are used more frequently than the inter- 
mediate notches. The number and spacing of steps, the 
length of the handle, and the force required to operate i: 
are among the factors that are being varied on a specia! 
controller in the Battersea laboratories in order to deter- 
mine the best design. Experiments are also being carried 
out on foot controllers. The development of power- 
assisted controllers for steelworks has also been proposed. 





Steam Temperature Measurement 


OPENING the discussion at the Institution of Electrical 
Engineers on “The Measurement of Steam Tempera- 
tures in Power Stations,” summarized in the Electrical 
Review of 23rd December, Mr. Llewellyn Young (Bailey 
Meters) said that the measurement and subsequently the 
control of steam temperature was becoming of vital impor- 
tance for two main reasons. The first was metallurgical in 
that power station temperatures were now approaching 
the maximum permissible for commercial materials. The 
second was that the large metal masses of larger turbines 
demanded the avoidance of uneven expansion due to sus- 
tained variations from the design figure. A rigorous 
theoretical and mathematical solution was impossible and 
apparently not essential in practice. In operation robust- 
ness, sensitivity and accuracy must be reconciled. 

Professor W. Fishwick (University College of Swansea) 
said his experience with liquids suggested that a distance 
of ten diameters down the pipe for a thermometer pocket 
when two fluids were mixed would suffice. Two fluids 
seldom had the same velocity, so that turbulence on the 
surface went up immensely and, unless the distance was 
short, mixing was less good. 

Mr. H. S. Horsman (C.E.A.) said that for many years it 
had been believed sufficient to insert a thermometer into a 
pocket and to arrange the immersion to agree with the 
thermometer calibration. Some years ago Messrs. Buck- 
land and Stack drew attention to possible causes of error, 
such as the effects of velocity and of radiation and conduc- 
tion in relation to the temperature at the tip of the thermo- 
meter pocket. Their attention was confined to errors 
associated with the inside of the pocket and the thermo- 
meter or element itself. The present paper went a long 
way towards satisfying the demand for further information.: 

Mr. A. F. Brittin (Superheater Co.) referred to the 
tendency for plant operators to believe that the readings 
shown on commercial instruments represented as nearly 
as necessary the correct steam temperature. Too many 


thermometer pockets appeared to have been designed with 
the maximum thought for strength and the minimum 
thought about accuracy. 

Mr. F. Shakeshaft (C.E.A.) pointed out that some power 
stations might consume 23 to 3 million tons of coal a year 
at a cost of something like £10 million sterling. A 1 per 
cent saving in fuel would amount to about £100,000 per 
annum. These plants would have to run under continuous 
test conditions to achieve financial savings. Measurement 
of both steam and metal temperatures in estimating 
transient thermal stresses in the metal under starting or 
rapidly changing load conditions on high temperature plant 
called for great accuracy in instruments and great skill in 
operation. 

Mr. J. McMillan (I.C.I.), whose concern was almost ex- 
clusively with the automatic control of chemical processes, 
felt that the authors had played down the effects of dynamic 
error or lag in the thermometer system, particularly in con- 
nection with the pocket. It was, however, very serious 
indeed, especially with automatic control. 

Mr. H. J. Lowe (C.E.A. Research Laboratories) stressed 
the importance of measurement of steam temperature above 
1,000 deg F and inquired whether resistance thermometers 
were mechanically reliable at these high temperatures. He 
doubted whether thermal gradients could be reproduced 
with sufficient accuracy during calibration of thermo- 
couples such as chromel-alumel. Platinum-rhodium 
thermocouples might be more satisfactory, but more might 
be necessary to compensate for lower sensitivity, while the 
cost might be prohibitive. 

Mr. H. R. Westaway said that the highest degree of 
accuracy entailed special calibration of the thermometer 
element, the thermocouple or resistance thermometer and 
the associated instruments. Consideration might be given 
to the use of the concentric iron-constantan type, because 
of its robustness and speed of response, for measuring the 
higher superheat temperatures. 
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NEW ELECTRICAL 
EQUIPMENT 





Very High Resistance Voltmeter 


The latest “ Scalamp ” instrument to 

> produced by W. G. Pye & Co., LTD., 
’ Granta” Works, Newmarket Road, 
cambridge, is a d.c. voltmeter with an 
‘nternal resistance of 1 M® per V. 
Priced at £35 it compares favourably 
with many more expensive voltmeters 
and it is free from zero drift and the 
effects of mains variations. It has full 
scale ranges Of 0-01, 0-03, O-I, 0-3, 1-0, 
30, 10, 30, 100 and 300 V. The 





Above: “ Scalamp” 
| MQ per V d.c. volt- 
meter 


Right: G.E.C. Osram 
*‘One-Eighty”’ fluores- 
cent pack 


response time is 2 sec and the instru- 
ment operates from 200-250 V 50 c/s 
mains or a 4 V battery. 


Industrial Temperature 
Controller 


A new stepless temperature con- 
troller for use with plastics machinery, 
electric furnaces, kilns, etc., is now 
being made by WEST INSTRUMENT, 
Ltp., 1, Newman Street, London, W.1. 

It modulates the power input to 
an electrical load so that the heat input 
is equal to the heat losses only of 
the equipment concerned. This is 
accomplished without resorting to the 
use of contactors as in conventional 
on-off controllers. The stepless con- 
troller will vary power input to load 
between 3 per cent and 90 per cent 
automatically according to demand. 
Units have been made with ratings 
from 300 VA to 110 kVA single- and 
three-phase, but higher ratings are 
available if required. 

It is claimed that prolonged heater 
life and power savings are effected 
through the use of this control which 
eliminates thermal shock to the heater 
elements as power is supplied at a low 
level once the required temperature is 
reached. An adjustable band width 
allows the units to operate a variety of 
unstable jobs which were hitherto im- 


possible to control. The band width 
can be adjusted from the front of the 
instcument between about 3 per cent to 
4 per cent of the scale range. A manual 
reset control allows correction of 
“ droop ” or offset found in any heating 
system, and also indicates the degree of 
offset. 


Fluorescent Pack 


The first combined fluorescent pack 
to be marketed by the GENERAL 
E.ectric Co., Ltp., Magnet House, 
Kingsway, London, W.C.2, will be 
available on 2nd January. Known as 
the Osram “ One-Eighty,” the pack 
will consist of a channel fitting, wired 
with switch-start control gear for 
200 V to 250 V 50 c/s supply, and an 
Osram 80 W new warm _ white 
fluorescent tube. 

The fitting is of new design, the 
main feature being the easy method 
of fixing, without the use of loose 





It is finished 
in high quality white stoved enamel 


screws, chains or wires. 


which contains a rust inhibitor. The 
price is £4 4s (without lamp). The 
lamp is priced at 13s plus 2s 9d pur- 
chase tax in the United Kingdom. 


Miniature Switches 


A range of miniature electric 
switches to meet the specifications -of 
the Ministry of Supply has been 
developed by the DuNLop RUBBER Co., 
Ltp., Aviation Division, Foleshill, 
Coventry. The switches, which 
measure a little over rin in length, are 
primarily designed to meet the need to 
house several switches within the small 
compass of an aircraft control handle. 
The switches can also be supplied as 
separate entities. 

The push-button switch has been 
approved by the Ministry of Supply 
for general aircraft duty at 2 A (non- 
inductive) or o-5 A (inductive). It has 
been designed for rapid make and 
break and to have minimum contact 
resistance. The switch contacts are of 
silver. A minimum life of 100,000 
operations is proved for each of the 
following conditions: 2 A, negligible 
inductance at sea level; 2 A, negligible 
inductance at 60,000ft; o-5 A, inductive 
at sea level; 0-5 A, inductive at 60,000ft. 
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Two of the range of miniature switches 

developed by Dunlop’s Aviation Division. 

A pressure switch (left) and a push-button 
switch 


A pressure switch has been designed 
to meet the following requirements: 
pressure to break, 57-60 lb/sq in; 
pressure to make, 37-40 lb/sq in. 
These figures are adjustable to any 
desired value. Switches in this range 
have a maximum non-inductive cur- 
rent capacity of 1o A and a minimum 
life of 100,000 operations, and are 
suitable for use in systems working at 
pressures up to 4,000 lb/sq in. 


Wide-Band R.C. Generator 


The type GM.2317 low frequency 
generator introduced by PHILIPS 
ELECTRICAL, LtTp., Century House, 
Shaftesbury Avenue, London, W.C.2, 
has an exceptionally wide range of 
frequencies from  sub-audible to 
supersonic. It is designed to supply 
a stable lf. voltage for measuring 
bridges or for modulating any type of 
h.f. oscillator. 

Using the “ Wien ” bridge principle, 
the apparatus supplies frequencies 
from 20 c/s to 250 kc/s in six ranges 
and with an absolute accuracy of 
better than 2 per cent. The output 
voltage (maximum 10 V) is adjustable 
by a 4-step attenuator and is also 
continuously variable. This voltage is 
monitored by means of a built-in 
voltmeter. 

The output impedance depends on 
the attenuator settings and _ varies 
between 3,000 ohms‘and 7 ohms. Total 
distortion does not exceed 0-3 per cent. 
The equipment operates on 110-245 V 
a.c. and is housed in a robust steel 
cabinet finished in hammered enamel, 
measuring 13in by gin by 84in. The 
weight is 20 lb. 


Philips GM.2317_wide-band r.c. generator 
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Y.E.B. Costs and Charges 


At a recent meeting of the York- 
shire Electricity Consultative Council, 
Mr. D. Bellamy, chairman of the 
Board, speaking about the annual 
report and accounts of the Board for 
the year ended 31st March last, said 
that it was the intention of the Board 
to supply electricity at as low a price 
as possible, but the prices charged 
were now too near to the cost of supply 
to be safe. There had been a great 
increase in sales, and the average price 
per kWh sold by the Board for all 
classes of consumers had been reduced 
as compared with the previous year 
and was the second lowest in the 
country. The distribution costs and 
the administration costs were the 
lowest in the country. However, a 
serious problem of increased costs 
would arise in the near future. 

The Council considered a letter 
from the Board which gave details of 
the cost of keeping service centres 
open for an extra half-hour on Satur- 
days. They agreed that such opening 
was not an economic proposition. The 
Council were also informed of the 
Board’s plans to deal with the restric- 
tion of capital expenditure imposed 
by the Government. 


Electricity Boards’ Sales 

Details of electricity output in 
November were given in our last 
issue. From the accompanying table, 
analysing the sales of Electricity 
Boards, it will be seen that the national 
figures show an_ increase over 
November, 1954, of 8-7 per cent, but 


when corrected for weather conditions 
the increase is 9-5 per cent (the number 
of working days was the same as a 
year ago, i.e. 27.70). . 


Kidderminster Change-Over 

Completed 

The last supplies of d.c., in use in 
Kidderminster since August, 1900, 
were discontinued on 12th December 
when the Mayor (Alderman Lt.-Col. 
F. D. H. Burcher) threw a switch at 
the Midlands Electricity Board’s 
premises in New Road. The switch- 
off followed the completion by the 
Board of a £148,000 scheme for the 
change-over of the remaining d.c. 
consumers to a.c. and the reinforce- 
ment of the mains to meet the growing 
load on the town’s distribution system. 
Speaking at a luncheon which followed 
the ceremony, Mr. W. S. Lewis, chair- 
man of the Board, said that there were 
now nearly 27,000 consumers in the 
Kidderminster district compared with 
about 14,000 in 1948. 


Supply to Littondale 

In the garden of Croft House Guest 
House, Litton, on 14th December Mr. 
A. Tennant, chairman of Settle Rural 
District Council, pressed a _ switch 
which gave Littondale its first public 
electricity supply. As a memento of 
the occasion he was presented with an 
electric toaster, on behalf of the York- 
shire Electricity Board, by the Board’s 
chairman, Mr. D. Bellamy, who said 
that in recent years the Board had 
spent about £3 million on rural 
electrification schemes which had 
entailed the erection of about 50,000 
poles. 

Speaking at the lunch at the Red 
Lion Hotel, Burnsall, Mr. Bellamy 
mentioned that the extension of 
supplies to Upper Wharfedale and 
Littondale had cost the Board about 
£100,000 and had taken electricity to 
twenty-six villages and hamlets. 
Although Littondale was on the edge 
of the Board’s area, the price to con- 
sumers there was precisely the same 
as that paid by domestic and farm 


ELECTRICITY SENT OUT BY AREA BOARDS FOR THEIR CONSUMERS 

























































} 
| Totals for November Twelve Months Totals Ended 
(million kWh) 30th November 
Area Board (million kWh) 
Inc. or Inc. or 
1954 | 1955 | Dec. % 1954 1955 ; Dec. % 
leaden eee 590°9 | 643°1 + 88 6,007°5 6,507°0 | + 83 
South Eastern sii as oe 338°5 384°1 +13°5 3,605°8 3,957°6 + 98 
Boeneiia es). “ser sar: sks 418-0 | 466°5 +116 4,278°2 4,773°3 | +116 
South Western... es aoe 2149 238°4 +10°9 2,190°3 2,459°9 +12°3 
Eastern i at ne sib 566°4 620°+ + 9°5 5,872°6 6,448°4 + 98 
East Midlands* _.... oi 4 498°4 532°6 + 69 5,028°8 5,562°7 +10°6 
Midlands* ... - on xe 661°4 707°5 + 70 6,765°9 7,344°4 + 86 
South Wales* ae sie sia 366°0 396'0 + 82 3,907°7 4,269°9 + 93 
Merseyside and North Wales* ... 375°2 41273 + 99 3,868°3 4,371°3 +130 
Yorkshire* ... - Na oe 636°8 691°0 + 85 6,564'4 7,227°2 +10°1 
North Eastern*... bss ae 367°2 393°1 +7 3,891°3 4,194°4 +78 
North Western* ... - sis 702°8 737°6 + 5:0 7,331°9 7,780°8 + 61 
Total all Area Boards 5,736°5 6,222°6 + 85 | 59,312°7 64,896'9 + 94 
Direct Supplies by Central | 

Authority ss at ee 135°9 159-0 +170 1,225°3 1,708°0 +39°4 
Grand Total 5,872°4 6,381°6 + 87 | 60,5380 66,604°9 +10°0 
Mainly Industrial Areas* ... 3,607°8 3,870°1 + 73 | 37,3583 40,750°7 | a1 
Mainly Non-Industrial Areas 2,128°7 2,352°5 +10°5 | 21,954°4 24,146°2 +100 












* Those in which industrial consumers took over 50 per cent of the total sales in the preceding financial year. 
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consumers “on the doorstep” of a 
city. 

The Board was thanked by Mrs. 
J. E. Metcalfe for having completed 
the extension in time for the Christmas 


festivities. The Board was also 
congratulated by Mr. W. A. Anderson, 
chairman of Skipton Urban District 
Council, on the progress made in rural 
electrification in spite of all difficulties. 
To complete the Upper Wharfeda'e 
scheme another five miles of over- 
head line had still to be taken up 
Langstrothdale to Oughtershaw and 
he hoped that this would not be 
interfered with by any cut in the 
Board’s expenditure. 


Cooker Hire in Scotland 


The Daily Record and Mail, Glas- 
gow, reports that though the system 
of hiring out electric cookers in 
England and Wales is to be stopped 
efforts are being made to continue the 
practice in Scotland. At a meeting of 
the South East Scotland Electricity 
Consultative Council in Edinburgh i 
was decided that the Council should ask 
the Electricity Board to endeavour to 
keep the system. Bailie J. Sullivan, 
Glasgow, chairman of the Council, said 
that the Board would regret “ any 
interference in the hiring services in 
Scotland.” Bailie A. A. J. Cabas 
observed that if the system were 
stopped a very grave hardship would 
be felt by certain sections of the 
community. 


Proposed New Londonderry 

Station 

Londonderry Corporation Electricity 
Committee has decided to recommend 
to the Council that a site at St. 
Columb’s Park, Waterside, shall be 
made available to the Northern Ireland 
Electricity Board for the erection of a 
generating station which will have an 
initial capacity of 60 MW. The new 
station will cost in the region of 
£3,000,000. In a letter to the Corpora- 
tion the Ministry of Commerce stated 
that the Minister had had under re- 
view the coming need for additional 
generating capacity to meet the increas- 
ing demand for electricity in Northern 
Ireland generally and in the City of 
Londonderry and its neighbourhood in 
particular. While that might primarily 
be regarded as the responsibility of the 
Council, the Minister appreciated that 
the Council might encounter difficulties 
in making a separate substantial addi- 
tion to the generating plant, and he was 
anxious to assist them in ensuring an 


‘adequate supply for the future in the 


most economical manner. 


1.0.W. Plant Extension 


A second 12-5 MW turbo-generator, 
with associated boiler plant, was 
brought into commission earlier this 
month at the C.E.A. Southern Divi- 
sion’s Cowes generating station. This 
completes the present extensions. The 
Isle of Wight County Press states that 
the work was completed four months 
ahead of schedule. 
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Financial Section 


STOCKS and 
SHARES 


FOR the gilt-edged market, 1955 has 
been a depressing year, but after many 
vicissitudes the majority of industrial 
share prices are managing to finish 
respectably above the levels of twelve 
months ago. In the early stages, all 
sections of the Stock Exchange were 
struck down by the raising of the 
Bank Rate to 44 per cent. Industrials 
were the first to revive; and, despite 
the subsequent dock, railway and other 
stoppages, they proceeded after the 
General Election to break all altitude 
records by the end of July. At that 
point, there came into play the 
intensification of the credit squeeze 
and the other measures, culminating in 
the October Budget, designed to halt 
the economic deterioration. Prices 
slumped until practically all the 
previous gains had been cancelled, 
after which a gradual return of 
confidence lifted prices well above the 
worst and produced a reasonably firm 
finish to the rear. 


Gilt-Edged 

For much of the year, Government 
stocks were unable to put up much 
more than spasmodic resistance to the 
workings of the dearer and tighter 
money policy. The decline resulted in 
depreciation of as much as 14 points 
or thereabouts in the prices of the four 
senior British Electricity stocks. In 
the last quarter, however, there was 
little net change in values. The new 
4; per cent Electricity stock, 1967-69, 
issued in August at 984, was still on 
the same mark near the end of the 
period. 


Electrical Equipment 


Although they are finishing the year 
at prices well below the best, the 
shares of the big electrical engineering 
groups have again done outstandingly 
well, on balance, for their holders. 
Credit goes mainly to the develop- 


ments in the field of nuclear power 


production, where the possibilities 
caught firmly the imagination of long- 
sighted investment. Of the shares 
importantly concerned, C. A. Parsons 
gained about £1 per share for the 
second year in_ succession, while 
Reyrolles, A.E.I., English Electric and 
G.E.C. were again very much to the 
fore. Proposals for widespread 
electrification of the railways furnished 
another strong support for this 
market. 


Cables and Telephones 


Shares of the principal cable manu- 
facturing companies have acted fairly 
well. A decided turn for the better 
developed towards the end of the year, 
when B.I.C.C. (in connection with 
their big “rights” issue) and Johnson 











Company | End of Year | 
-——__—_,—_—_——, Rise or 
1954 | 1955 | Fall 
Aberdare - .. | 13/6 12/9 | — 9d 
Auto. Tel. . | 70/9 68/6 | — 2/3 
B.I.C.C. 48/6 | 51/6(r)| + _3/- 
Dictograph 7/3 7/- | — 3d 
Enfield... 22/6 19/- — 3/6 
Ericsson 32/9 42/6 + 9/9 
Hackbridge Cable 15/3 23/6 + 8/3 
Henley’s : 18/- 16/9 — 1/3 
J. & P. | 45/6 45/6 — 
L.E.W. SI/- 51/6(r)| + 6d 
EC. &M, _... 37/6 33/-(r)| — 4/6 
Telephone Manfg. 8/- (s) /3 + 3d 




















Company End of Year 

—_——| Rise or 

1954 1955 Fall 
Babcock & Wilcox ... | 69/- 82/3 + 13/3 
B.E.T. eae ... | 20/6 18/6 — 2/- 

Brush esa vias 7/6 7/3 — 3d 
Cable & W. ee | 41/3 43/9(r)| + 2/6 
Chloride El.“ A” ... | 66/- 7I/- + 5/- 

DeLlaRue ... ... | 20/- 20/- = 
Hoover i ... | 45/3 38/9 — 6/6 
REE .. _ .. | 41/9 47/- + 5/3 
Sitti ce ~ a POS 8/6 = Se 
Morphy Richards... | 26/6 27/9 (r)| + 1/3 
Smith, S. ue .. | I7/- 3/6 — 3/6 
Tel. Condenser .. | 41/3 43/- + I9 


























& Phillips (at the time of the interim 
dividend ‘declaration) gave encourag- 
ing accounts of current business. 
Telephone shares make a rather mixed 
display, with Ericssons outstandingly 
good. 


Radio and Electronics 

Shares comprising what is. still 
inadequately described as the radio 
group followed a course made erratic 

















Company End of Year - 
epee cmap eas ise or 
1954 | 1955 | Fall 
Glehke... (208 fue Peege 
Cossor, A. C.... as 9/6 9/3 — 3d 
Decca ... ies ... | 37/9 (s) | 42/6(r)| + 4/9 
EME... ... .. | 26/6 | 31/- + 4/6 
Ever Ready : .. | 23/6 | 32/6 + 9- 
—— , ss rh )| 50/6 ( | os '- 
ye oe eye Per -(s ry} + 
Thorn ... : . | 14/9 (s) | 21/6 | + 6/9 





























Company End of Year 
Rise or 
1954 1955 Fall 

A.E.I. ... oes .. | 56/6 82/-(r)| + 25/6 
Crabtree ‘a ... | 30/6 28/9 — if9 
Crompton P. .. .. | 16/9 14/9 — 2/- 
Elec. Construction ... | 35/- 29/6 — 5/6 
English Electric .. | 55/- 63/-(r)| + 8/- 
G.E.C. be se 57/6 62/-(r)| + 4/6 
Lanes. Dynamo 36/9 (s) | 48/- + 11/3 
C. A. Parsons... 57/6 81/6 + 24/- 
A. Reyrolle 88/9 107/- + 18/3 
Allen West .. 12/-(s)| 13/3 + 1/3 
Westinghouse 85/- 97/6 + 12/6 





Note: In this and the following tables (s) denotes 
that the quotation is adjusted to conform with a 
subsequent scrip issue; and (r) that the price has been 
.affected by an issue of shares for cash by way of rights. 


by changes in purchase-tax and hire- 
purchase regulations. They were 
prevented from_ repeating their 
successes of the previous year, when 
several representatives doubled in 
value, but they gave, nevertheless, 
another good account of themselves. 
Electronics remained the word to 
conjure with, and this continues to be 
a popular and usually lively corner of 
the industrial market. All the com- 
panies in this table reported increases 
in earnings and dividends during the 
yeal. 


Miscellaneous Markets 


Nuclear power projects engendered 
strength also among shares of the 
heavy engineering companies, such as 
Babcock & Wilcox, engaged in them. 
Shares connected with electrical 


equipment for the motor industry 
made less progress than might have 
been expected from the big expansion 
programmes of the car manufacturers. 
In the field of domestic appliances, 
performance was hindered by diffi- 
culties similar to those experienced by 
the radio group. 


Top Prices 

One of the striking achievements in 
the electrical markets of 1955 was that 
of Hall Telephone ros shares, which 
started the year at I2s and are ending 
it at 31s 6d. Credit for this goes to 
the agreements of last August for the 
company’s entry into the fields of 
electronics and automation, beginning 
with the acquisition of the James 
Gordon & Co. business. The §s 
shares of Hackbridge Cable Holdings 
at 23s 6d and Wolf Electric Tools at 
26s 3d are among the few to be ending 
at about their best prices of the year. 


RAILWAY MODERNIZATION 


British Railways (London Midland 
Region) is to build a new diesel test 
house at Derby, which will be the only 
one of its kind in Europe, in prepara- 
tion for the diesel locomotive building 
and maintenance envisaged in the 
British Railways {£1,200 million 
modernization scheme. The new test 
house will be capable of fully testing 
all types of diesel electric locomotives 
and when complete will provide 
facilities for the simultaneous testing 
of two diesel locomotives ranging from 
the 350 h.p. to the over 2,000 h.p. main 
line types. 

A scheme for improved cranage and 
locomotive repair facilities was com- 
pleted this year at the Inverurie 
Works of British Railways (Scottish 
Region). The plans provided for, 
inter alia, the installation of a new 
100-ton seven-motor electric overhead 
twin crab travelling crane on a new 
gantry to be erected in the centre bay 
of the erecting shop; replacement of a 
60-ton electric overhead crane in the 
north bay by a new 40-ton seven- 
motor electric overhead twin crab 
travelling crane; and concentration of 
the existing electric welding facilities 
at the west end of the workshops. 

Under the rearrangement in the 
layout of the works the 1oo-ton crane 
is used exclusively for handling loco- 
motives, while the 40-ton crane is 
used for handling boilers and tenders. 











REPORTS and DIVIDENDS 


Crabtree Electrical Industries, Ltd. 
—The annual meeting was held on 16th 
December, Dr. H. Schofield (chair- 
man) presiding. In submitting the 
report and accounts for the past year, 
Dr. Schofield said that over the past 
two or three years the South African 
subsidiary had maintained steady up- 
ward progress, and it was now making 
a modest contribution to the profits. 
The most encouraging feature during 
the year under review had been the 
excellent reception which the trade had 
given to their new products. In this 
connection they had completed an 
entirely new range of sockets, and 
sockets combined with a.c. switches; 
their range of a.c. flush switches had 
been further extended and various limit 
switches which were ancillary to 
existing control gear products had been 
introduced with success. 

With regard to future development, 
work was well advanced on the first 
part of the new factory at Brownhills, 
they had just occupied new extensions 
at Lincoln works, and their commit- 
ments for capital expenditure were in 
the order of £100,000. In the past 
year they had opened a new sales depot 
in Bristol and they were shortly moving 
to more commodious premises in 
London, and providing improved 
facilities at the Manchester depot. 
During the first four months of the 
current year, trading had been better 
than for the same period of last year. 


Hoover, Ltd.—A revised scheme of 
capital reorganization has now been 
put forward. The first step will be the 
capitalization of £320,000 of general 
reserve to make a free issue to “A” 
ordinary holders of 6-4 million “A” 
ordinary Is shares in the ratio of four 
“A” for every “A” share held. The 
1s “A” ordinary shares will then be 
converted into 5s shares. The next 
step will be to utilize a further 
£180,000 of reserve to make a free 
issue to “A” ordinary holders of 
560,000 “A” ordinary §s shares in the 
proportion of 35 “A” ordinary for 
every 100 “ A” ordinary Is shares and 
160,000 ordinary §s shares in the ratio 
of 10 ordinary 5s shares for every 100 
“A” ordinary Is shares. The present 
£1,870,000 issued ordinary will be 
converted into 7,480,000 ordinary 5s 
shares and the authorized capital 
raised to £3,060,000. Treasury consent 
to the issue has been obtained. 

The chief effect of the new proposals 
is as follows:—Each ordinary §s unit 
will be converted into one ordinary §s 
share. Holders of “A” ordinary 
will receive 1-45 new shares for every 
“A” ordinary Is share now held. The 
basis will be 135 “A” ordinary and 
10 ordinary shares of 5s for every 100 
existing “ A” ordinary, and an interim 
dividend of 10 per cent on all these 
new shares, payable on 2nd March 
next. Both ordinary and the new “A” 
ordinary will, in future, rank equally 
for dividend. In the event of a return 





of assets the present “A” ordinary 
holders will in respect of their new 
holdings be given a_ considerably 
greater participation at an earlier stage 
than heretofore. “A” ordinary 
holders will retain their present voting 
rights through the ordinary shares to 
which they will become entitled. The 
new “ A” ordinary will carry no voting 
rights. 

The directors estimate that the 
consolidated net profit, before taxation, 
for the year 1955, will be approxi- 
mately £3,750,000. On this basis, they 
expect to recommend in February 
next, a final dividend of between 50 
and 60 per cent on the reconstructed 
ordinary and “A” ordinary capital, 
making a total dividend for the year of 
between 60 and 70 per cent. 

An extraordinary meeting to con- 
sider the new proposals will be held 
on 11th January. 

The British Electric Resistance Co., 
Ltd.—The annual meeting was held on 
19th December, Mr. H. Paul-Huhne 
(chairman and managing director) 
presiding. In his circulated statement, 
the chairman said that the new 
Australian subsidiary which was 
incorporated during the year had not 
yet developed beyond a sales agency, 
but even so the volume of business 
they were obtaining in that area was 
much increased, and he considered 
that the prospects in Australia and 
New Zealand’ were _ sufficiently 
encouraging to warrant the further 
efforts now being made. Conditions 
in South Africa during the past year 
had been unfavourable and he saw no 
prospects of improvement at present. 
Although exports to Canada had not 
increased as much as they would have 
liked, they were firmly established 
there. Towards the end of the year 
they introduced a bonus scheme for 
all employees, and since its inception 
there had been a marked increase in 
Output, and the improved delivery 
period that they were now able to 
offer, together with the sales appeal 
of new lines introduced, had been 
accompanied by a satisfactory increase 
in the total orders now in hand. 


Heenan Group, Ltd.—The annual 
meeting was held on 19th December, 
when Mr. C. L. Hill (chairman), in 
the course of his review of the group’s 
activities during the year ended 30th 
September last, said that all the 
operating companies in the group had 
had a good trading year. The engine 
test plant section of Heenan & Froude, 
Ltd., had again been heavily engaged 
in the design and development of plant 
outside the normal range, including a 
high performance dynamometer rated 
for a maximum duty of 10,000 h.p. at 
10,000 r.p.m. A new type of dynamo- 
meter for testing small powers at 
exceptionally high speeds had also 
been introduced and the prototype 
had operated satisfactorily up to 47,000 
r.p.m. The demand for eddy-current 
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couplings continued to expand, orders 
again being 30 per cent up on last year, 
To cater for fractional powers, the 
“ Heenatron ” system of electronical!y- 
controlled d.c. motors operated from 
a.c. supply had been introduced 
successfully. In the Heenan-Mar!ey 
range of cooling towers, eleven sizes 
were now being marketed. Tue 
management was alive to the fact that 
the trend towards automation called 
for close study, and _ considerabie 
development effort had been directed 
towards improvements in the range 
and reliability of such of their produc:s 
which came under this heading. 


The Phenix Telephone & Electric 
Holdings, Ltd., proposes to make 
one-for-four rights issue of 197,500 5. 
ordinary shares to holders. It is 
stated that the growth of the business 
makes more working capital necessary. 


The Telegraph Construction & 
Maintenance Co., Ltd., announces that 
in response to applications for the 
68,862 shares offered to employees of 
the group, out of 1,750 employees who 
were eligible, 340 have been allotted 
43.458 shares. The balance of the 
shares is being retained for offer later 
to employees not at present eligible to 
take up shares. 


The General Cable Manufacturing 
Co., Ltd., is paying a second interim 
dividend of 18 per cent, making 30 
per cent for the year (unchanged). 


Waygood-Otis, Ltd., has declared 
an interim dividend of 4o per cent 
(unchanged). 


New Companies 


S. J. Clark (Cables), Ltd.—Regis- 
tered 25th November. Capital 
£30,000. To acquire the business now 
carried on by S. J. Clark at 93, St. 
Clements Road, Birmingham, and to 
carry on the business of manufacturers 
of and dealers in cables, cable trans- 
missions and controls and all kinds of 
accessories for use in motor cars, etc. 
Directors: S. J. Clark, Dora E. Clark 
and Ernest E. B. Clark. Regd. office: 
93, St. Clements Road, Birmingham. 


Northern Transformers (Bradford), 
Ltd. — Registered 4th November. 
Capital £10,000. Manufacturers of 
and dealers in transformers, conver- 
tors, armatures, magnetos, dynamos, 
etc. Directors: J. L. Wild and E. G. 
Wild. Regd. office: 8a, Maperton 
Road, Barkerbend Road, Bradford. 


Sam Sweeting & Son, Ltd.—Regis- 
tered 5th November. Capital £2,000. 
Electrical engineers and general elec- 
trical installation contractors, radio 
and television engineers, etc. Direc- 
tors: S. Sweeting and Mrs. Annie 
Sweeting. Regd. office: 92a, Church 
Street, Leeds, ro. 

H. J. Edwards Electrics, 
Registered 25th November. Capital 
£2,000. Wholesale and retail dealers 
in electrical goods, radio, television 
and electrical apparatus, etc. Direc- 
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FYNANCIAL SECTION (continued) 


tors: H. J. Edwards and Miss Patricia 
R Sifleet. Regd. office: Tudor 
Chambers, Station Road, Wood Green, 
N.22. 

L. & I. Clarke Electrical Co. (Port- 
slade), Ltd.—Registered 14th Novem- 
ber. Capital £1,000. To acquire the 
business of manufacturers and whole- 
alers of lampshades and electrical 
fittings carried on by L. W. Clarke and 
ivy A. G. Clarke at The Red School, 
West Road, Portslade, Brighton, as L. 
& I. Clarke. Directors: L. W. Clarke, 
ivy A. G. Clarke, A. Levy and L. 
Caplin. Solicitors: Leslie L. Silver, 
LL.B., 3, New Road, Brighton. 

Relay Adjusting Co., Ltd.—Regis- 
tered 12th November. Capital £500. 
Assemblers, testers and adjusters of all 
kinds of electrical relays and circuits, 
etc. Directors: A. T. Izzard, 
L. D. H. Izzard and B. G. Izzard. 
Regd. office: 70, High Road (Park 
Lane Corner), Broxbourne, Herts. 


Radio Conversions (Eastern), Ltd.— 
Registered 25th November. Capital 
£250. Electricians, radio engineers, 
etc. Regd. office: Clarendon Garage, 
Clarendon Road, N.8. 


Radio Conversions (Southern), Ltd. 
—Registered 25th November. Capital 


£250. Objects and other particulars 
are similar to Radio Conversions 
(Eastern), Ltd. (q.v.). 


Radio Conversions (South Eastern), 
Ltd. — Registered 25th November. 
Capital £250. Objects and other 
particulars are similar to Radio Con- 
versions (Eastern), Ltd. (q.v.). 


Leo Kerfoot, Ltd.—Registered 2nd 
December. Capital £2,000. To 
acquire the business of an electrician 
and radio dealer carried on by L. 
Kerfoot at 23, New Chapel Street, and 
at 63, Higher Eanam, Blackburn, etc. 
Directors: L. Kerfoot and Mrs. 
Honorah Kerfoot. Regd. office: 63, 
Higher Eanam, Blackburn. 


Automation Accessories, Ltd.— 
Registered 3rd December. Capital 
£1,000. Manufacturers and suppliers 
of and dealers in engineers’ instru- 
ments, equipment, plant, supplies and 
accessories, etc. Directors: R. P. 
John and C. J. Chapple. Regd. office: 


Westgate Chambers, Commercial 
Street, Newport, Mon. 
Hartley Banks, Ltd. — Registered 


30th November. Capital £1,000. 
Electrical engineers and contractors, 
etc. Directors: W. C. Challen, Nellie 
A. Richards and J. Cording. Regd. 
office: 43, Brunswick Square, Hove. 


Woking Electrical Installations, 
Ltd.—Registered 29th November. 
Capital £100. Directors: O. M. 
Davey, E. C. Davey and J. Whyte. 
Regd. office: Hascombe, Brooklyn 
Road, Woking, Surrey. 


Alwyn Isherwood (Refrigeration), 
Ltd.— Registered 8th December. 
Capital £5,000. Manufacturers of 
and dealers in refrigerators and cold 


storage plant, machinery and equip- 
ment, etc. A. Isherwood is the first 
director. Secretary: D. Knox. Regd. 
office: 62, George Street, Wakefield, 
Yorks. 

Shandon Automation & Electronics, 
Ltd. — Registered 8th December. 
Capital £1,000. Directors: E. R. 
Shandon and C. J. Jeffries (secretary). 
Regd. office: 6, Broad Street Place, 
London, E.C.2. 


Hyclamet Co., Ltd.—Registered 8th 
December. Capital £1,000. Electrical, 
mechanical, research, planning, design- 
ing, sheet metal and general engineers, 
ete. Directors: R. C. Chard, H. J. 
Baylis and S. Seymour. Secretary: 
K. N. Scholey. Regd. office: Break- 


away, Brookhill Road, Copthorne, 
Sussex. 

Increases of Capital 
Bakelite, Ltd. — Increased by 


£1,000,000, in £1 6 per cent redeem- 


able cumulative preference shares, 
beyond the registered capital of 
£2,000,000. 


Evans & Shea, Ltd.—Increased by 
£9,500, in £1 ordinary shares, beyond 
the registered capital of £500. 


TRADE 


APPLICATIONS have been made for the 
registration of the following trade marks. 
Objections may be entered up to the dates 
stated:— 

7th January 

Dryap. No. 746,313, Class 7. Electric 
hair drying machines.—Bylock Electric, Ltd., 
109, South Street, Enfield, Middx. 

PRUFREX. No. 739,057, Class 9. Apparatus 
and instruments for testing and verifying faults 
in electro-magnetic apparatus. — Prufrex 
Elektro - Apparatebau G.m.b.H., Furth, 
Bavaria, Germany. Address for service, c/o 
Marks & Clerk, 57 and §8, Lincoln’s Inn 
Fields, London, W.C.2. 

OrTOFON. No. 741,469, Class 9. Electronic 
sound reproducing apparatus and parts.— 
Fonofilm Industri Aktieselskabet, Copenhagen, 
Denmark. Address for service, c/o Kings 
Patent Agency, Ltd., 146a, Queen Victoria 
Street, London, E.C.4. 

Payv. No. 746,080, Class 9. Television 
apparatus and parts.—Ruth Willment, 4, Pol- 
lards Park, Nightingales Lane, Chalfont St. 
Giles, Bucks. 

PETTER. No. 746,100, Class 9. Switch- 
boards and switches.—Petters, Ltd., Causeway 
Works, Staines, Middx. 

MEMGLO. No. 745,000, Class 11. Electric 
heating apparatus.—Midland Electric Manu- 
facturing Co., Ltd., M.E.M. Works, Reddings 
Lane, Tyseley, Birmingham, If. 

Ayton. No. 745,744, Class 11. Installa- 
tions for lighting, electric lamps and electric 
lighting fittings —Stella Lamp Co., Ltd., 37- 
39, Oxford Street, London, W.1. 
14th January 

EE (design). No. 743,217, Class 7. Steam 
turbines, gas turbines, water turbines, internal 
combustion engines, electric motors, gears 
and gearing, none being for land vehicles; and 
valves (parts of machines), compressors 
(machines), power operated pumps, heat 
exchangers (parts of machines), washing 
machines, wringing machines, drying 
machines, ironing machines, food mixing 
machines, dish washing machines, electricity 
generators, machine couplings, steam _con- 
densers, feedwater heaters, welding machines; 
and parts. EE (design). No. 743,218, Class 9. 
Electrical and electronic apparatus and instru- 
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Sharp Control Gear, Ltd.---In- 
creased by £24,000, in £1 ordinary 
shares, beyond the registered capital 
of £1,000. 

Hartons Installations, Ltd.—In- 
creased by £8,000, in £1 § per cent 
second redeemable preference shares, 
beyond the registered capital of 
£18,000. 

Electrical Services (Western), Ltd.— 
Increased by £29,000, in £1 ordinary 
shares, beyond the registered capital 
of £23,000. 

Liquidation 

Rothermel, Ltd.— Particulars of 
claims by 3rd January to the liquida- 
tor, Mr. E. D. Bard, 21, Copthall 
Avenue, London, E.C.2. This notice 
is purely formal; all known creditors 
have been or will be paid in full. 


Bankruptcy 

Burrough Electric Co., 1, Church 
Street, Watford, Herts, electrical engi- 
neers and contractors.—First meeting 
3rd January at 58-61, York Terrace, 
Regent’s Park, London, N.W.1. Public 
examination 14th March at the Town 
Hall, St. Albans, Herts. 


MARKS 


ments; and radio and scientific apparatus and 
instruments; and parts. EE (design). No.’ 
743,219, Class 11. Apparatus for lighting, 
heating, cooking, refrigerating, drying, ven- 
tilating, hot water supply and steam generat- 
ing, and parts. EE (design). No. 743,220, 
Class 12. Apparatus for locomotion by land 
and air, and parts.—English Electric Co., Ltd., 
Queens House, 28, Kingsway, London, W.C.2. 

FLExoHM. No. B735,845, Class 9. Electric 
resistors.—Clarostat Mfg. Co. Inc., Dover, 
New Hampshire, U.S.A. Address for service, 
c/o Marks & Clerk, 57 & 58, Linco!n’s Inn 
Fields, London, W.C.2. 

C.A.G.E. (design). No. B740,343, Class 9. 
Electrical and electronic apparatus and instru- 
ments; and radio and television apparatus and 
instruments.—Communication and General 
Equipment, Ltd., 86, Broadway, Chesham, 
Bucks. 

TELECOMMANDER. No. 740,918, Class 9. 
Radio transmitting and receiving instruments 
and apparatus.—J. A. Slater, trading as James 
Slater & Co., 79, Newhouse Road, Marton, 
Blackpool, Lancs. 

Kapomax (design). No. 740,945, Class 9. 
Electrical and electronic instruments and 
apparatus and parts. KADOMAX. No. 740,946, 
Class 11. Installations for heating, lighting 
and cooking, all being electrically operated; 
ands parts.—Matsushita Denki Sangyo 
Kabushiki Kaisha, Japan. Address for service, 
c/o Boult, Wade & Tennant, 112, Hatton 
Garden, London, E.C.1. 

MAGSEAL. No. 744,224, Class 9. Magnetic 
switches and relays.—G. M. Giannini & Co., 
Inc., New York, U.S.A. Address for service, 
c/o Forrester, Ketley & Co., Jessel Chambers, 
88-90, Chancery Lane, London, W.C.2. 


No. 744,899 (design), Class 9. Electrical 
apparatus for testing, recording and indicating 
fluid pressures in aircraft; thermocouples being 
temperature testing apparatus; and electric 
cables and connectors therefor. — Avica 
Equipment, Ltd., 50, Pall Mall, London, 
S.W.1. 


Sitcom. No. 746,235. DEcIPLEX. No. 
746,236, Class 9. Electrical apparatus and 
instruments; and calculating machines and 
checking (supervision) apparatus; and parts.— 
Southern Instruments, Ltd., Frimley Road, 
Camberley, Surrey. 














NEW PATENTS 


Electrical Specifications Recently Published 


The numbers under which the specifications will be printed and abridged are givenin 
parentheses. Copies of any specification (3s od each including postage) will be obtainable 
after 1st February from the Patent Office, 25, Southampton Buildings, W.C.2. 


1950 

1094. Standard Telephones & Cables, 
Ltd. (Hertog, M. Den).—Electrical com- 
munication systems. 12th January, I951. 
(744291.) 

13534/8 and 25930. Automatic Telephone 
& Electric Co., Ltd.—Telecommunication 


systems. 29th May and 24th October, 1951. 
(744121/5.) 
1951 


5184. Electric & Musical Industries, Ltd. 
—Circuit arrangements embodying cathode- 
ray tubes. 14th February, 1952. (744127.) 

5472. Mullard Radio Valve Co., Ltd.— 
Electronic memory devices. 6th March, 1952. 
(744161.) 

7665. Automatic Telephone & Electric 
Co., Ltd.—Circuit arrangements for use in 
telecommunication systems. 25th March, 
1952. (744129.) 

27132. Kaschke, K., and Vogt, H.—Dust 
core for the coils of electrical communication 
circuits. 19th November, 1951. (744234.) 


1952 

20087. Electric & Musical Industries, 
Ltd.—Wide-band electrical circuits. 23rd 
July, 1953. (744300.) 

22180. Morle, C. W. (Philco Corporation). 
—Variable gain electrical circuits. 3rd Sep- 
tember, 1952. (744163.) 

23123. General Electric Co., Ltd., and 
Dale, S. H.—Electric circuit arrangements. 
15th September, 1953. (744052.) 

25300. Northern Aluminium Co., Ltd., 
and Howitt, F.—Control of automatic 
machines. 8th January, 1954. (744053.) 

28839. Voith Ges., J. M.—Self-propelled 
vehicle with electro-hydraulic driving means. 


14th November, 1952. (744304.) 
29256. Tannoy, Ltd.—Loudspeakers. 
11th November, 1953. (744167.) 


29685. Schmid, W. K.—Electrical means 
for the remote observation of air or water 
craft or land vehicles. 24th November, 1952. 
(744168.) 

30928. Philips Electrical Industries, Ltd. 
—Methods of improving steel by heat-treat- 
ment. 5th December, 1952. (744140.) 

32897. Wild-Barfield Electric Furnaces, 
Ltd.—Thermo electric temperature indicators 
for use in heat-treatment apparatus. 18th 
December, 1953. (744143.) 


1953 

374. Cook, C. R., and Buckingham, J.— 
Radio navigational apparatus. 5th April, 1954. 
(744055.) 

1217. British Thomson-Houston Co., Ltd. 
—Radar ranging systems. 15th January, 
1954. (744171.) 

1360. General Electric Co., Ltd., Jones, 
B., and Thorne, A. R. H.—Electric switches 
such as auxiliary switches for electromagnetic 
contactors. 15th January, 1954. (744056.) 

3035. General Electric Co.—Silicone 
rubber. 3rd February, 1953. (744246.) 

5004. Schier, R.—Electrical contacts and 
process for making same. 23rd February, 
1953. (744145.) 

5581. General Electric Co., Ltd., and 
Hanson, W. H.—Flameproof containers or 
enclosures. 9th February, 1954. (744312.) 

6809. Strong Electric Corporation (Great 
Britain), Ltd., and Aldrich, E. C.—Electric 
light fittings and their reflectors. 14th June, 
1954. (744252.) 

‘7027. Wallmark, J. T.—Electron tubes. 
13th March, 1953. (744315.) 

8241. British Thomson-Houston Co., Ltd. 

—Securing rotors to vertically disposed 
machine shafts. 25th March, 1953. (744062.) 





9456. Maschinenfabrik Oerlikon. alibi 
ratus for preventing surging in a turbo-com- 
pressor. 7th April, 1953. (744317.) 

11335. Benford, P. R.—Electric immer- 
sion heaters. 26th April, 1954. (744181.) 

13955. Elliott Bros. (London), Ltd.— 
Manufacture of waveguide components. 12th 
May, 1954. (744150.) 

14307 and 14309. Philips Electrical Indus- 
tries, Ltd.—High frequency dielectric heating 
apparatus. 23rd August, 1954. (744322/3.) 

15334. Evershed & Vignoles, Ltd.—Elec- 
trical circuit-breakers. 28th May, 1954. 


(744261.) 

15565. Sperry Corporation. — Tuning 
mechanism for klystrons. 5th June, 1953. 
(744262.) 

15590. General Electric Co., Ltd., and 
Peach, D. C.—Low pressure gas or vapour 


filled positive column electric discharge lamps. 
26th May, 1954. (744184.) 

16700. Parvex.—Electromagnetic switches. 
17th June, 1953. (744186.) 

16889. Hivolt, Ltd., and Bruce, F. M.— 
Electrical testing apparatus. 18th June, 1954. 
(744326.) 

17673. Carr Fastener Co., Ltd.—Holders 
for thermionic valves, electrical plugs, or like 
electrical devices having projecting terminal 
prongs, and means for mounting the holders 
on an apertured panel or support. 9th June, 
1954. (744157.) 

18121. Westinghouse Brake & Signal Co., 
Ltd., Walker, A. H. B., and Lockett, L. J.— 
Metal rectifier assemblies. 19th May, 1954. 
(744266.) 

19886. Licentia Patent-Verwaltungs-Ges. 
—Control arrangement for electric motors. 
17th July, 1953. (744160.) 26728. Periodic- 
ally operated electric contacting device. 29th 


September, 1953. (744105.) 
22490. Standard Telephones & Cables, 
Ltd.—Band_ driving arrangements. 6th 


August, 1954. (744197.) 22655. Start-stop 
telegraph regenerators. 13th August, 1954. 
(744274.) 

22868. Western Electric Co., Inc.—Elec- 
tric wave transmission networks employing 
transistors. 19th August, 1953. (744198.) 

23380. Automatic Telephone & Electric 
Co., Ltd.—Telephone systems. 26th May, 
1954. (744098.) 

23433. British Fibrak Separator Co., Ltd., 
Dowse, J., and Booth, F.—Separators for 
electric storage batteries. 18th June, 1954. 
(744099.) 

24433. Smith & Sons (England), Ltd., S. 
—Control of the rotational direction of syn- 
chronous electric motors. 29th July, 1954. 
(744204.) 

25116. Oldham & Son, Ltd., and Lennie, 
H.—Acid-tight joint for electrical storage 
batteries and method of producing same. 8th 
September, 1954. (744277.) 

25337. British Thomson-Houston Co., 
Ltd.—Glass compositions. roth August, 1954. 
(744205.) 

26026. British Insulated Callender’s 
Cables, Ltd.—Construction of electric com- 
munication cable. 20th December, 1954. 
(744279.) 

26261. Siemens & MHalske Akt.-Ges.— 
Jointing arrangements for high frequency 
multi-layer conductors consisting of alternate 
thin layers of metal and insulation. 23rd 
September, 1953. (744104.) 

26956. Canadian General Electric Co., 
Ltd.—Pulse discriminating circuits. Ist 
October, 1953. (744106.) 

27116. Siemens Electric Lamps & Sup- 
plies, Ltd.—Electric dry cells. 1st October, 
1954. (744339.) 
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27516. Conradty, E. K., Conradty, »., 
Conradty, M., and Conradty, C. (trading as 
Conradty, C.).—Connection of carbon or 
graphite electrodes and other carbon or 
graphite bodies. 7th October, 1953. (74420°%.) 

27874. British Telecommunications Re- 
search, Ltd.—Power feeding arrangements f ir 
telecommunication systems. 30th Septembe-, 
1954. Cognate application 5782, 26th Feb- 
ruary, 1954. (744340.) 

30085. Compagnie Générale de Teélc- 
graphie sans Fil.—Electronic oscillator contr:)] 
means. 30th October, 1953. (744216.) 

30485. Fusarc, Ltd.—Electric arc weldirz 
apparatus of the type using an a.c. arc. 411 
November, 1953. (744344.) 

30650. Transparent Package Co.—Dielex - 
tric sealing or thermoplastic films. Sti: 
November, 1953. (744217.) 

30952. Aircraft-Marine Products, Inc.- 
Electrical connector. 9th November, 1952 
(744283.) 

31525. Philips Electrical Industries, Ltd 
—Supervisory equipment for carrier wavc 
telephone systems. 13th November, 1953 
(744346.) 

33676. Radio Corporation of America.— 
Magnetic switching devices. 3rd December 
1953. (744115.) 

33837. Siemens-Schuckertwerke Akt.- 
Ges.—Electromagnetically operated switching 
arrangements. 4th December, 1953. (744225.) 


35293. Philips Electrical Industries, Ltd. 
—Electrical power supply circuits. 18th 
December, 1953. (744349.) 


1954 

§298. Schmid, W. K.—Electromagnetic 
control drive mechanisms. 23rd February, 
1954. Addition to 740603. (744350.) 


CATALOGUES AND LISTS 


ACCESSORIES. — Loose-leaf illustrated 
catalogue covering the company’s range of 
products including wiring accessories, plastics 
shades, and cables. — Volex Electrical 
Products, Ltd., Salford, 6. 


CABLES.—Folder (451A) listing the range 
of cables and winding wires produced by the 
company.—Concordia Electric Wire & Cable 
Co., Ltd., Long Eaton, Nottingham. 

71-page catalogue (C.1) giving full tech- 
nical details and specifications of paper insu- 
lated lead sheathed power cables, together 
with two further publications dealing with a 
range of standard types of cables for tele- 
communications use (C.2) and heat-resisting 
cables (C.3). Also a 111I-page catalogue 
(CAI) giving full details and specifications of 
the company’s range of accessories for paper 
insulated power cables up to 33 kV.—Pirelli- 
General Cable Works, Ltd., Southampton. 


LIGHTING FITTINGS. — Illustrated 
folder giving details and prices of the 
“Flurolier” continuous channelling system 
for fluorescent lighting.—Ben’amin Electric, 
te Brantwood Road, Tottenham, London, 

ts 

Two catalogues dealing with contemporary 
and traditional types of decorative lighting 
fittings together with separate retail price lists. 
—Homeshade Co., Ltd., 99, Baker Street, 
London, W.1. 


LUBRICATION.—Six technical bulletins 
dealing with some of the company’s industrial 
products, new developments and lubrication 
problems.—Mobil Oil Co., Ltd., Caxton 
House, Westminster, London, S.W.1. 


MOTOR CONTROL GEAR.—Illustrated 
28-page catalogue showing examples of the 
company’s range of heavy duty control gear 
for cranes and similar machinery.—E.M 
Co., Ltd., Moor Street, West Bromwich. 

Technical brochure describing the “ Vari- 
Drive” system of infinitely variable speed 
control.—M.T.E. Control Gear, Ltd., Leigh- 
on-Sea, Essex. 

OVERHEAD LINE EQUIPMENT.— 
Leaflet describing the series H.D. line taps.— 
Bowthorpe Electric Co., Ltd., Tinsley Lane, 
Crawley, Sussex. 
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CONTRACT INFORMATION 


Accepted Tenders 





and Prospective Electrical Work 





CONTRACTS OPEN 


Iv ere Contracts Open” are advertised in 
our “ Official Notices”? section the date of 
the issue is given in parentheses. 


iustraliaa—14th March. State Electricity 
(commission, Queensland. Engine driven 
generating plant for Winton Shire Council. 
(E.S.B. 27129/55. Ten/17145.)* 

Bath.—14th January. City Council. Cables, 
electric control lamps, control gear and fit- 
tings; tungsten lamps and electrical fittings; 
steel columns for street lighting; lanterns for 
street lighting “A” and “B” groups; time 
switches for street lighting, for the year com- 
mencing Ist April next. City and Water- 
works Engineer, Guildhall. 

Belfast.—16th January. Board of Gover- 
nors. Electrical installation in St. Monica’s 
Girls’ Intermediate School, Ravenhill Road. 
McLean & Forte, architects, 37, Malone 
Koad. 

Bootle—7th January. Borough Council. 
Electric cables and electrical goods (Schedule 
13), and electric lamps (14), for one year from 
ist April next. Borough surveyor, Town 
Hall. 

Bromsgrove.—11Ith January. Trunk road 
lighting equipment. (See this issue.) 

Down.—19th January. County Education 
Committee. Electrical engineering services 
in Banbridge (New) Intermediate School. 
A. N. Irens, consulting engineer, 16, Bedford 
Street, Belfast. 

Fareham.—25th January. U.D.C._ Elec- 
trical fittings and lamps for one year from Ist 
April next. Surveyor, Westbury Manor, West 
Street. 

India.—1oth January. Government Elec- 
tricity Department, Madras. H.v. insulators. 
(E.S.B. 27557/55. Ten/17206.)* 

Mountain Ash.—16th January. U.D.C. 
Street lighting equipment. (See this issue.) 

Salvador.—26th January. Instituto de 
Vivienda Urvana, Departmento de Provee- 
duria, San Salvador. Materials and accessories 
for electrical installations. (E.S.B. 27653/55. 
Ten/17212.)* 

South Africa.—12th January. Union Ten- 
der and Supplies Board, Pretoria. Sawmills 
distribution boards. (E.S.B. 27457/55. Ten 
17168.)* 

18th January. Stores Department, South 
African Railways, Johannesburg. Electric 
cable. (E.S.B. 27641/55. Ten/17214.)* 
20th January. Electric cable. (E.S.B. 
27642/55. Ten/17208.)* 27th = January. 
Substation switchboards, transformers, 
circuit-breakers, and cable earthing devices 
for h.v. switchboard. (E.S.B. 27643/55. 
Ten/17209.)* 

Thailand.—2nd January. Royal Irrigation 
Department, Thailand. Two 200 kW diesel 
generating sets, two 100 kVA and _ four 





50 kVA distribution transformers. (E.S.B. 
27499/55. Ten/17194.)* 
Warrington, — 12th January. R.D.C. 


Street lighting equipment. (See this issue.) 


ORDERS PLACED 


Glasgow.—British Railways (Scottish 
Region). 45-ton electrically operated wagon 
traverser at Barassie works.—J. Boyd & Co. 
Engineers), Ltd. 

London.—St. Pancras Borough Council. 
Recommended. Electrical work in block “‘H” 
of the Regent’s Park Area “C” Scheme 
£2,019).—Electrical Power Installation Co. 

Rochdale.—Corporation. Recommended. 
Re-wiring of the Council’s Townhead offices 
£1,037).—G. L. Adamson, Ltd. 





* Specifications may be inspected at the 
“xport Services Branch, Board of Trade, Lacon 
‘louse, Theobald’s Road, London, W.C.1 
Chancery 4411; extension 769). 





Sheffield. — Regional Hospital Board. 
Accepted. Reorganization of the electricity 


supplies at the City Hospital, Sheffield . 


(£2,095).—Barrs (Sheffield), Ltd. 

Sunderland.—Town Council. Accepted. 
Electrical installation at St. Patrick’s R.C. 
Voluntary Aided School (£713).—Bernard 
Berrie (Newcastle), Ltd. 


‘WORK IN PROSPECT 


Particulars of new works and building 
schemes for the use of electrical installation 
contractors and traders. Publication in this 
section is no guarantee that electrical work 
is definitely included. Alleged inaccuracies 
should be reported to the Editors. 


Barrow-in-Furness.—Dwellings (95), North 
Walney estate; borough surveyor. 

Bath. — Teaching accommodation 
(£154,000), for St. Winifred’s Domestic 
Science College; city education architect. 

Belfast.— Miulti-storey flats (240), Annadale 
oe town clerk, P.O. Box 234, City 

all. 


Bentley.—Houses (52), Scawthorpe, for 
U.D.C.; F. Haslam, Ltd., Doncaster. 

Bilston.—Flats (28) and houses (78); 
Gregory Housing, Ltd., Worthing, Sussex. 

Birkenhead.—Dwellings (32), Prenton Dell 
estate; Dell Investments, Ltd., Russell Road. 

Blackpool.—Church, hall and presbytery, 
Clifton Avenue; C. E. Jackson, architect, 73, 
Harrington Avenue. 

Dwellings (118), Beryl Avenue, etc.; Sir 
Lindsey Parkinson & Co., Ltd., Lindsey 
House, 171, Shaftesbury Avenue, London, 
W.C.2. 

Methodist Church, Waterloo Road: Fleet- 
wood Construction Co., Ltd., 141, Poulton 
Road, Fleetwood. 

Cannock.—Central library; A. & R. 
Astbury, Watling Street, Bridgtown. 

Cardiff.—Miulti-storey garage, James Street; 
John Cory & Sons, Ltd., Mount Stuart House. 

Carlisle.—Additions to Carlisle and County 
High School (£26,000); L. J. A. Stow, city 
engineer, 18, Fisher Street. 

Chingford.—Municipal hall and library, 
Station Road; Tooley & Foster, architects, 
Midland Bank Chambers, Buckhurst Hill, 
Essex. 

Christchurch.—Design and control building 
for experimental establishment; Lavender 
McMillan, Ltd., contractors, §4, Cheam Com- 
mon Road, Worcester Park. 

Colchester.—County high school for girls 
(£153,000); H. Conolly, county architect, 
County Hall, Chelmsford. 

Consett.—Bungalows for old 
U.D.C. surveyor. 

Croydon.—Eleven-storey block of flats, 
Duppas Hill Terrace/Old Town site; E. 
Taberner, town clerk, Town Hall. 

Cumberland.—Clinic and administrative 
offices; county architect, Portland Square, 
Carlisle. 

Dagenham.—Shops, offices and garages, 
New Road; Luck, Bennett & Luck, Ltd., 8a, 
Eccleston Street, London, S.W.1. 

Darlington.—Plant for the large-scale pro- 
duction of sodium bichromate and _ other 
chromium metals; British Chrome and Metals, 
Ltd., Eaglescliffe. 

Dewsbury.—Rebuilding mills (after fire); 
Yorkshire Paper Stock Co., Ltd., rag mer- 
chants, etc., Crown Mills, Savile Town, and 
Midland Mills, Water Lane, Leeds, 11. 

Dudley.—Houses (150), Saltwells estate; 
borough architect. 

Dundee.—Spinning mill for Jute Industries, 
Ltd.; Geo. Wimpey & Co., Ltd., builders, 37, 
Drumsheugh Gardens, Edinburgh. 


people; 


Durham.—School clinic, Gilesgate; county 
architect, Court Lane. 

East Barnet.—Secondary school, Wilderness 
site (£229,550); county architect, County Hall, 
Hertford. 

Forfar.—Dwellings 
estate; burgh architect. 

Gateshead.—Modern haulage depot on 14- 
acre site at Team Valley trading estate; 
British Road Services, London. 

Eight-storey flats (£344,000); George 
Wimpey & Co., Orchard House, Newcastle. 

Grangemouth.—Power station; Grange- 
mouth Petroleum Refinery, Ltd., Bo’ness 
Road. 

Grimsby.—Houses_ (70), 
R.D.C. architect. ; 

Guildford.—Works and offices, Station 
Meadows estate; Nera of England, Ltd., 
Jeffries Passage. 

Guisborough.—Fire station (£11,565); 
county architect, County Hall, Northallerton. 

Havant.—Extensions to Town Hall 
(£15,000), for Havant and Waterloo U.D.C.; 
surveyor, 1, Park Road North, Havant. 

Ilford.—Flats (72), Ilford Lane; borough 
engineer. 

Isleworth.—Houses (126), Whitton Dene 
estate; General Housing Co., Ltd., 55, The 
Mall, London, W.5. 

Kendal.—Police headquarters, Busher 
Walk; . R. Crompton, county architect, 
County Hall, Kendal. 

Kettering.—Licensed premises, Hallwood 
Road site, for P. Phipps & Co., Ltd.; Under- 
wood & Weston, Ltd., 19, Lady’s Lane, 
Northampton. 

London.—Dwellings (360), 
House site; borough architect. 

Pathological department, for ~Dulwich 
Hospital; Grace & Marsh, Ltd., builders, New 
Bridge Works, Waddon, Croydon. 

Offices, Mansfield Street, Marylebone; 
Royal College of Midwives, 57, Lower Bel- 
grave Street, S.W.1. 

Loughborough.—Laboratory block, Ashby 
Road; principal, College of Technology, Ashby 
Road. 

Manchester.—Swimming baths, Wythen- 
shawe; Fred Mitchell & Son, Ltd., River 
Place, City Road. 

Mansfield.—Multi-storey building, Regent 
Street, for Ashmead Properties, Ltd.; L. Far- 
man & Partners, architects, 258, Upper Rich- 
mond Road, London, S.W.14. 

Margate.—Houses (145), Dane Valley/ 
Millmead Road sites; W. . Armstrong, 
borough surveyor, 38, Grosvenor Place. 

Newcastle-on-Tyne. — Factory, Temple 
Street, for Hall, Forster, Ltd., chemists; 
Tasker & Child, New Bridge Street, New- 
castle. 

Flats (204), Scotswood Road and Noble 
Street site; Cussins, Ltd., contractors, The 
Drive, Gosforth. 

Northallerton—New offices for County 
Council staff; county architect, County Hall, 
Northallerton. 

Northampton.—Dwellings, Kings Heath; 
T. Wilson & Son, Ltd., 67, Sheep Street, 
Northampton (38 houses) and Clement Bros. 
(Northampton), Ltd., Northampton (28 
houses). 

North Shields.—Factory extensions for the 
British Die Castings and Engineering Co., 
Ltd.; G. H. Gray, architect, Camden Street, 
North Shields. 

Alterations and rebuilding work at the 
Hayhole Lead Works for Associated Lead 
Manufacturers, Ltd.; William Norman, 
builder, West Lane, Chester-le-Street, Co. 
Durham. 

Norwich.—Offices, Kerrison Road; R. G. 
Carter, Ltd., builders, Drayton Road. 


(101), Gallowshade 


during 1956; 


Camberwell 
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Ormskirk.—Houses (20), R:N.A.S._ site, 
a Berry & Hellowell, Ltd., Orms- 

ir! 

Padiham.—Factory for Glover & Main, 
Ltd.; Houston & Forbes, architects, 30, Burn- 
ley Road, Padiham. 

Peterborough.—Dwellings 
estate; city surveyor. 

Crematorium; John P. Chaplin, architect, 4, 
Cathedral Close, Norwich. 

Plymouth.—Cinema, Union Street; Twen- 
tieth Century seed Ltd., 31, Soho Square, 
London, W.1. 

Poole. —ainiainian of site at Rockley 
Point for holiday camp; Alexander L. Levy, 
Kenvarra, Hampstead Lane, London, N.6. 

Potters Bar.—Houses (98), Oakmere estate, 
for U.D.C.; T. T. Thorpe, clerk, Darkes Lane, 

Redditch.—Houses (200), Studley Road, for 
U.D.C.; C. Bryant & Son, Ltd., 65, Whitmore 
Road, Birmingham. 

Rochdale.—Licensed premises for Rochdale 
& Manor Brewery Co., Ltd.; Tom Hayes, 
architect, 10, Clegg Street, Oldham. 

Rugby.—Houses (48), Orchard estate; 
Adkins & Shaw, Ltd., St. James Road, North- 
ampton. 

Salford.—Erection of St. Alberts R.C. 
Secondary Modern School; Percy Rowles, 
Ltd., Dane Road, Sale, Cheshire. 

Sedgefield. Additions to Winterton Hospi- 
tal (£104,000); P. H. Knighton, chief archi- 
tect, Newcastle Hospital Board, Benfield 
Road, Newcastle-on-Tyne. 

Sheffield.—Houses (114), Gleadless Valley 
estate; J. W. Sivil, Ltd., 39, Canterbury Road, 
Sheffield. 

South Shields——Houses (88), 
estate; J. Reid, borough engineer. 

Factory, Bede trading estate, for Frys Die 
Castings, Ltd., London; G Gray and 
Partner, architects, Camden Street, North 
Shields. 

Stalybridge.—Bus station, King Street and 
Market Street; Stalybridge, Hyde, Mossley 
and Dukinfield Transport Board, Waterloo 
Road. 

Stockton-on-Tees.—Houses (194), Fairfield 
Road; Moore and Cartwright, Stockton. 

Strood.—Factory, Temple Farm industrial 
estate; Metal Box Co., Ltd., The Langham, 
Portland Place, London, W.1. 

Sunderland.—Additions to St. Aidan’s 
Works for Jackson and Associated Manufac- 
turers, Ltd., clothiers; Shield Brothers, 
builders, Swalwell. 

Three family group homes on the Thorney 
Close and Hylton Red House estates 
(£13,500); borough architect, Grange House, 
Stockton Road. 

Nine light industry factories on site of old 
market; borough engineer. 

Surbiton. — Works extensions; 
Engineering Co., Ltd., Hook Rise. 

Swanage.—School (£95,000) and _ science 
laboratory and art room at Grammar School 
(£26,300); county architect, County Hall, 
Dorchester. 

Tynemouth.—Rebuilding Brightman Open- 
Air School; borough engineer, 16, Northum- 
berland Square, North Shields. 

Wakefield.—Erection of Thornes - 
Secondary School; city architect. 

Walthamstow.—Flats (68), Church Road 
and High Street; borough architect. 

Wanstead.—Nightingale Secondary School 
(£137,000); Tooley & Foster, architects, 
Midland Bank Chambers, Buckhurst Hill, 
Essex. r 

Wednesbury.— Extensions to factory at 
Holyhead Road for Newmans Tubes, Ltd.; 
A. M. Read, 651, Sutton Road, Aldridge. 

Weston-super-Mare.—Houses (109), on the 
Oldmixon estate; R. G. Lickfold, town clerk, 
Town Hall. 

Whittlesey.—Junior school; Ruddle & 
Wilkinson,: architects, Long Causeway Cham- 
bers, Peterborough. 

Whyteleafe.—Research building; John 
Mowlem & Co., Ltd., builders, 91, Ebury 
Bridge, London, S.W.1. 

Wisbech.—Houses (41), for R.D.C.; sur- 
veyor, Council Offices, Alexandra Road. 
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NEXT WEEK’S EVENTS 


Organizers of electrical functions are advised to make use of the “ Electrical 


Review’ 


’ clearing house, Room 221, Dorset House, Stamford Street, Lordon, S.E.1, 


to ascertain that proposed dates do not clash with others already arranged, 


Monday, 2nd January 


BIRMINGHAM.—James Watt Institute, 6 p.m. 
I.E.E. South Midland Centre. Discussion on 
“ Methods of Teaching Technical Writing,’ 
opened by G. Parr. (Joint meeting with the 
Education Discussion Circle.) 

IpswicH.—Crown and Anchor Hotel, 6.30 
p.m. I.E.E. East Anglian Sub-Centre. “The 
i gia Application of X-Rays,” by F. L. 

eale. 


Tuesday, 3rd January 


LEEDS.—1, Whitehall Road, 6.30 p.m. 
I.E.E. North Midland Centre. ‘“ The Elec- 
trical Engineering Industry in the Post War 
Economy—II,” by G. L. E. Metz. 

Lonpon.—At the Institution of Electrical 
Engineers, Savoy Place, § p.m. Institution of 
Post Office Electrical Engineers, London 
Centre. ‘“ Power Plant for Telecommunica- 
tions,” by W. J. Marshall. 

MANCHESTER. — Engineers’ Club, Albert 
Square, 6.15 p.m. I.E.E. North-Western 
Centre. “Highland Water Power—The 
Developments of the North of Scotland 
Hydro-Electric Board,” by the late T. Lawrie. 
(To be read by an officer of the Board.) 


Wednesday, 4th January 


GLasGcow.—39, Elmbank Crescent, 7 p.m. 
I.E.E. South-West Scotland Sub-Centre. 
“ Automatic Circuit Reclosers,”’ by G. F. 
Peirson, A. H. Pollard and N. Care. 

LIVERPOOL.—1, Old Hall Street, 7 p.m. 
British Institution of Radio Engineers, 
Merseyside Section. “ Electronic Instrumen- 
tation for Nuclear Power,” by R. J. Cox. 

Lonpon.—At the Institution of Civil Engi- 
neers, Great George Street, §.30 p.m. 
Institute of Fuel. “Some Coal Research 
Problems and their Industrial Implications,’ 
by R. L. Brown. 

MIDDLESBROUGH.—Cleveland Scientific & 
Technical Institute, 6.30 p.m. I.E.E. Tees- 
Side Sub-Centre. ‘“ Some Design Features of 
the Semi-Outdoor Power Station at Ince,” by 
F. H. S. Brown. 

NEWCASTLE-UPON-TYNE. — King’s College, 
College Road, 6.15 p.m. LES. Newcastle 
Centre. “Airport Lighting,” by M. 
Ferguson. 

PORTSMOUTH.—Conference Room, Central 
Electricity Authority, High Street, 6.30 p.m. 
I.E.E. Southern Centre. “ Receiving Aerials 
for British Television,” by F. R. W. Strafford. 

SwansEA.—S. Wales Electricity Board’s 
Demonstration Theatre, The Kingsway, 6.30 
p.m. I.E.S. Swansea iy “X-Rays in 
Medicine and Industry,” by K. Rawlings. 


Thursday, 5th January 

CarpiFF.—S. Wales Electricity Board’s 
Demonstration Theatre, The Hayes, 5.45 p.m. 
I.E.S. Cardiff Centre. “ X-Rays in Medicine 
and Industry,” by K. Rawlings. 

At the South Wales Institute of Engineers, 
Park Place, 6 p.m. Association of Mining 
Electrical & Mechanical Engineers, South 
Wales’ Branch. “ Silicones in the Mining 
Industry,” by J. D. Hayden. 

CHELMSFORD.—Hojfmann’s_ Social Hall, 
7.30 p.m. Chelmsford Engineering Society. 
“The Exploration of the Ionosphere by Radio 
and other Methods,” by G. Millington. 

GLasGow.—39, Elmbank Crescent, 6.30 
p.m. I.E.S. Glasgow Centre. “ Lighting 
Problems in the Coal Industry,” by W. 
Rochester. 

Lonpon.—Savoy Place, W.C.2, 5.30 p.m. 
Institution of Electrical Engineers. ‘“ High- 
land Water Power—The rag of the 
North of — 4); o* yy: 
the late T. officer of 
the Bows. Bap 

At the >: Tropical 
Medicine, 50 Street, ce p.m. British 
Institution of Radio Engineers, London Sec- 
tion. “Domestic Tape Recording Applica- 


tions with special reference to ee er 
Reproduction,” by M. B. Martin and D. L. / 
Smith. 

MANCHESTER. — College of Technology, 
Sackville Street, 6.30 p.m. British Institution 
of Radio Engineers, North-Western Section. 
“Radio and Television Interference—its 
Growth and Effects,’”’ by M. Smith. 

NOTTINGHAM.—E.M.E.B., Smithy Row, 6 
p.m. I.E.S. Nottingham Centre. Members’ 
night. Informal discussion on the 1955 meet- 
ing of the International Commission on 
Illumination. 

ROTHERHAM.—At Steel Peech & Tozer, 7.30 
p.m. Institute of Industrial Supervisors, 
Rotherham Section. Annual general meeting 
followed by an address by the general secre- 
tary. 


Friday, 6th January 

BrISTOL.—Royal Hotel, 7 p.m. I.E.S. Bath 
& Bristol Centre. Members’ night. 

FAwLey.—Copthorne House, 7 p.m. Society 
of Instrument Technology, Fawley Section. 
“ Metals and their Uses—also the Use of 
X-Rays with Metals,” by V. Cotton. 

Lonpon.—I, Birdcage Walk, S.W.1, 5.30 
p.m. Institution of Electrical Engineers. 
“Power Station Auxiliary Plant,” by G. F 
Kennedy and F. J. Hutchinson. (Joint meet- 
ing with the Institution of Mechanical Engi- 
neers.) 

MANCHESTER. — Engineers’ Club, Albert 
Square, 6.45 p.m. Manchester Association of 
Engineers. ‘“* Polythene and its Uses,” by A. 
Renfrew. 

Port TALBot.—Institute of Fuel, South 
Wales Section. “ Atomic-Energy Generation,” 
by E. J. Bowen. 


Saturday, 7th January 
BIRMINGHAM.—Grand Hotel, 3 p.m. Birm- 
ingham Electric Club. Children’s party. 
MANCHESTER.—Café Royal, Peter Street, 6 
for 6.30 p.m. Institute of Metal Finishing, 
North-West Branch. Annual dinner-dance. 





NEW E.A.W. BRANCHES 


At the inaugural meeting of the 
Northfield (Birmingham) Branch of 
the Electrical Association for Women 
Mrs. Balmer, deputizing for the Lady 
Mayoress, extended a civic welcome. 
The president of the new branch is 


Miss Beryl Foyle, joint managing 
director of Boxfoldia, Ltd. The chair- 
man is Mrs. Bennett; the hon. secretary, 
Mrs. W. J. H. Roblin; the hon. 
treasurer, Mrs. L. E. Eden; and the 
magazine secretary, Mrs. R. Garman. 

The Maidstone Branch was formed 
on 12th December at a meeting held 
in the Council Chamber of the Town 
Hall, when the chair was taken by 
Lady Moore, president of the E.A.W. 
Medway Branch. A welcome was 
given to the guests by the Mayor of 
Maidstone, Brigadier Harold Fletcher. 
The chairman of the new branch is 
Mrs. B. J. Watson; the hon. secretary, 
Mrs. C. P. D. Shaw; and the hon. 
treasurer, Mrs. H. Harnett. 

A new branch was also recently 
inaugurated at Barrow-in-Furness. 
The chairman is Mrs. M. Beckett; the 
hon. secretary, Mrs. E. C. Abbott; the 
hon. treasurer, Mrs. Lawrence; and 
the magazine secretary, Mrs. Butcher. 
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